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A»   «etal •leaadat- a» • factor in iore»Jain an« a»lit» 

In» qaallty of porcelain enaaeleu surface» 

such a» riiaainalilo». UM »etura of the baa» aatal, 

tUa,   lrinr te*~retur», and th« duration of the ririw 

thaw factor« eoulo. I* further «ibaiviiw*), but for tlw 

factor» 

of     :llca- 

«ch of 

of thla 

iweHjltlW a* re; orted herein, too factor of pm'aarawt left— la 

too aatura af tlw läse aetcl.   This factor include« not only Ui« ohealoal 

coopaoltlan of the natal tut alae the character of to» eurfaoa of sue» 

•etal.   In oliiar cord», Uta pretrwataaat *i»ao to arts!» auet be arwcii'le 

and exact in ordar to bring about a aet of surface oondltlone that uUl 

I*aaot«   ood quality porcelain enaael. 

>«   ateaaaralaed ;rac-llcea of the Industry *ltb raapaet   o preparation of 

aetal surface)». 

lorcelain enaael can bo any Had to auch aatala ao abaat Iron« caat 

iron, «hoot »tool, stainle»» »tail, eof-per, aluMlaua aw) ataar aetela or 

»Jloy».   i ementaee-aiaa, tu« lat>-eet awunt of annoslln. la   one on 

ahoat steal* 

for atuwt iron and steel, the pratreataant o:' •••*> jutal cjnsiata 

aaaanrtlully of threa atepa.   The first »tap 1» concei-K-d with th» raaoval 

of oil» and |— end 1» aaooapliahad Ly ualng hot «aneouo solution» of 

or- anie or Inorganic deter*eat» or aanlalfyiny »Kant» that attack th» oil 

fila and render it 'aolable' to a dagr»». ao that auhooquont rinsing and 

agitation raaovee the ally flla.   After rinsing the next atar «oncista 

of »»»called acid pleklr, for th« pur; OM of rauovlne oxldiaac iron 

ecala.   It oaaaJly la acooarliahed by iaaaralon la aqueous aolu'lon» of 

aitber eulfitric or hydrochloric acid« at a t«v«erature near 150"'* for a 

period of five to fifteen aiaataa.   Thi» treataont 1» Ilia la» »ui.jvet i 



r n 
to a rlnolar operation la order to reaove «BOM» acid.    Urn final atop la 

tha al tart at |— 1« lnaeraion Is a hot alkali solution cofitelnla« 

Ita   a' to 0.2* alkali aa «Odin* oaldo.   Thla final otop la for the pur- 

poo» of aaotralUlBK tha affoct of tho acid piekla. 

Sheet iron or atoal oar alee ba «leaned by anarallng» acsJin,., or 

•—nl laatlng. 

Cast Iron aati etainlaea atoal ar» nauallr prepared Mr enaeaUag 

oporatiaoa by blaotlae el'her »ith Bond or ataol grit* 

C.   Other apartal aathoce for cleanin   ah ot atael. 

A eearah of trade Utaratura today ylelda lnforaatlaa on a . ood nun» 

bar of «urloua iipaelal ae'hoda or preparing antala, either for Briheeuiue» 

• croeL-ln f.n -»lint- oj«r»'lane, alaetror It On», or any other laduatrial 

parpoae.   Tbaac areelal ««.boon nay or «ay not ro^4^ tha uaa of an 

aloetrie currant in order to «aha than officiant.   Tula obaraetrriatle, 

naaaly the nee of an electric currant, afforda a aethou of euuiividlnK 

than* npeelal aetbode for conalderatloa hero, unaer Urn heedlnve of 

•nan iilrctrolytla* and "eleetrolytlB* teohniquea. 

1.    «dar •noa-electrolytlc" technique« thoro hna «hmlaped the i'ollae- 

a.   Tho ao-callad *M-lo" pri dogreaeor1, ahlcti otiliana too 

tank», ana eonalatlns of an alkaline aolutlon of law alkalinity 

(pn 7.5) and a aaooad tank harinx a rather ;.lt£ (pit 11-12) decree 

or alkalinity.   Tha raaaoa for thane tea aolutloaa la that tha 

dagreaeer of la» alkalinity la «arable of reaovlat the aara dlffl» 

cult oxldea of tha draalny coapoaada preaent on tha aurfaoe of 

tha natal,   after tola taak la conpletod, tho aara to ba nleaaef 

pro,reaaea throurh tha aaooad tank of high alkalinity for the 

parpoae of lanorian, all Mine and aladae.   Hoxt, the • 1 
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lato • rlas»| add iIcfcl« oik. rlaeef and Mr.iJiy lab» • 

liner, Juat MUUW of the : enven' iatidl • In tickle. 

1.    >»t«j eetal plus • atrae* ef oaycaa in a 

x.leh :iaa teas davtOo-ad for «oki m: the eleaiilii   Of-eretlaa a 

continuous one.    It Involves hcatlnji Uta aetal alrlj or «Ira to 

• dull fie«, balsa 'he canealla.. U i; -erat >u-e, and <4ille at tola 

bnajerature direct a etreai of oxyren orer Hi aurfaoo of tat 

jotal la order to "bura" tha oil-Ilk. 

to ilnanta » .Ich era reamed by subsequent i-rua, lm   or scraping. 

Uaa plculinr3, «hlofa la another aatood deal nod i'or oontiauoua 

operations, conelato of «ilreetlnc tha aetal at.rlf. or wire Into 

a fired ohaabar «here a aistare of aethane  :ao aad chlorine 

co-idao to fora !iydra,-ee c Jorlde «blah attocka Urn aetal eor- 

d.    ruaad aal*a 

anuealrabla oxldea. 

id alkalies haw raonitly lato tha ulctura. 

Tha trade Utaratura doee not 1» Icato apeel;ls uses for t>«aa 

various fuaad aalt or alkali Uchnl^aes.    tha fast that 

ara llatod at the (.resent tlaa doaa not n*c*r> .tu ily aaaj 

••111 not la fouau for thaaa teaanlquea la   ite fat we. 

fuaad alkali aa aad aalte ara aa folloaet 

(1) otaaalna earaen'a aad («Uaelua dichrojo'o *, aanaana1 by 

a  «raea latent, la described aa a .*»t>iod for treating 

aetala of the lroa graor.   **a laforaatloa cxiele aa to 

•hat tha bath af fuaad ealte «111 do »1th raajact to clean- 

ing aetala. 

(2) Fuaad aodlua hydroxide aad fused aodlua cyanide* era dee- 

crlbad la a patent laauad to Utpont.    fii*>ae aetorlala, ea 

atlt alxturee, are aalten at JVMtWC aad ara   «ad to 
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mon oxlue eciile free ferrooe artel U Jest...   A outectle 

ai'turo of about tffi nadiua cyanlae MM! 60K sodlna tQrctra». 

Ida U for UM.   In» *l:iiv rtBtat of the «alt 

ear be edj ated by eddlnjr Halted 

•alt« anas a« earboaatao or ehlorloao.    ihc oleer-ln,; i ro- 

»ey • • m rllrd to other «stale, aa Cor ; li, broaa 

or sot' •** or anr «»tber aotal «Men «ill not roast  .ith tho 

x>l>«n aalt bath,    «ccorcln.- to tho reftixiooa, tnating 

tlaa of froa ana to thirty dlnutoa laraally :• >'floc». 

(3)   mdltia hydroxide (.lue soolua ijyurido0, la / « 
i a'ont a»al-i Bt to «ulii aethod for 

ferrooa and noo-ferroue aaterlala.    la tola iroce*af 

oodlua hydroxide la hoatod to »Wiff'C md In thla fuoed 

atato aataJUle aodlna and nycrof-ea ara aodei;.   by i~la 

atGltloa, Mdloa hyorlde beeoaoa the oc. ivc 

•i >nt It vary froa 1 - •.'. nod. 

tydrexlcea other than aadloa aajr o» oaad.   4|v«oxlaately 

fifteen uteutoa la aurfldaat to brin,   r .•> it,   be daalred 

cleaning action la thla kind of eolation, 

(i)    -ot'lua hydroxide plue aodlna xetel7, a, aln a uu^oat latent, 

oovora the uaa of «alten aodlua hytroslao to -Man sodium 

natal la audad aa relnforooaeat. 

2*   For •olectrolyt la» trehnlq »a, lnforsatlua la avellalJo on   ao dla- 

lnrt Linda,    '«a kind osnalata of ao^alled an» lc or c.t .ouie 

aleanin* 1« aold xedU (poaalbl/ •relntoreed* fay tba eUulUan of 

•alt«) «ad the other ooaalata of anodlo or eathodlo aleauln,-; la 

oalta or elkallea.   Sono or these are aa follow»! 

f>.     Itetraly'-le cleaning of a*', als 1» acid aedla Is Olacwaad by 
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aetaode Involve *h« »o-ealled anodle or sataodle 

In la* eathola aroceas, the Iron 1« «ode to* eata*** 

•ad an loeoiuLla anode la aeed with dtber adftirlc or  .jdro- 

olilarlo add •• tb* electrolyte.    In operation, the add la alee 

trdyred md   ha hyora»-*n rdeaaed by thla »rooeee la i* odtcd 

on th* wi,   Thla nydre»en r«d>JOea the o>.i r      .' Iron    lth the 

raaultamt fora*t]on of forroua aulpaate.   I» ' -:1* rrooeae» aaly 

th* «Kid** of Ira* are eeppoeea to b* attaefcad by th* punint 

-> ruduced.   The anode proeeae, dacueaaa by tola Ban* 

•t 1* vary alaUar t* th» atandaraiaad add doclln,: • ro- 

oeee.   Tha ear* to be cleaned la and* th* anode and tt 

In   tank beeoaea tb» cathode,    Darin*: electrdyata, • 'ae 

at low voltage aeonlarataa th* plokllaf action Jo* to th* la» 

oreaaad Ionic act ldty.   iTiriay the 'roeeee» a thla layer of 

iron la dl»solved »lth tha evolution of iy r^.xn aa la the ohaav 

loal    '•      li      .-ooes». 

a*   the Mallard Dana9 ieehnlq-» oonilata of limltac ataal art-idea 

by jakitv   auoh articlra cathode in «n iltctrolytlc circuit 

uaiag hot dilute eulrurlc add aolutlon aa th* electrolyte.   Una 

graa of atannoua aulfate la a^dad for eaoh liter of sulfurle 

add aolutlon.   A current cenalty of batween 60 aad 80 anyerea 

la r*»yilrou for each equare foot of aatal aurfaoa treated,    lb* 

volta a la law, 6 ta 6 volta belac av'flel«**,   **ajaja*ar aada 

la reaored fro* lroa by tnit teehdqoe, a vary t.Jn 1 ,yor of tla 

la de*adtod. 

e.   lb* bull«»« Oaaa taehdqua baa bam slightly nrllT* by U iaa1Q 

to ±m astaat that the ataanoaa »dfata 1* not added to to* 

add but instead trier* la a>4*d a euall rercectn e of audiai 
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enlarlda.   This allaiwataa tha poaalbilltjr of tla 

dapoalUoa aa Iron bat la lta plana UMN la prat««)/ dapaaltod 

aodlua hmtt. 

4.   Of the aleatrcjjrtle |MM»ü lawalvlnf aadla othar U*a aelda 

aanalata of aalae aoltoa aodlua 

.an altrata and j otamtiuu altrata la nitrate or a el »tare of 

an Iron UiUf.   Tulm p la covered by a   «tent 

UJ aearlnan Steel and Tire Coapan/21 aud ive» taw oaa of aa 

eleetrle currant (d.e.) at a potantlal of 6 to 12 volte.   Ihe 

aara to be claanad la aaaa a part of tha elotrle olroult aaa 

lowered Into the battle,   'ihe laaaraloa tlaa la an-rnalaatolr 

90 aaoonda.   It la elalaad that oxldea oa ataal an 

peroalde ahlcb «ay ba —at fron tue ataal a» a 

of aeaulag with aatar.   The evolution of nltroren 

arlaoa prevent* eluo^e froa aöaerin*. to tha atoel and the Iron 

katUa. 

a«    Another eatood «f tha <— tree, of »an loular lntaraat to tha 

praaaat aork x enrdod aara, la tha on-nalled cüaetrolyala la 

alkallea.   Tula Bathed aca Investigated by *NM of >a*> 

land aad retorted la Iran and *teel, 19*4* The 

13 la eleo oeeerlbed la a i..-. • luat laauad to Urlya C. Xelnion 

la Februar/ 19*9.   hath of Ueee aathoda Involve tha uaa of 

»l«n «laull, auch aa aodliai or potaaalua««. UroaUde. la tea 

ran,« of 3U0*F.   Tha aara to ba claanad la aada a part of • laa 

v.dtage dlraot currant circuit and la laaarid Into tha fuaad 

alkali for i orlod of tlaa*   Tola i artleular technique 

la oeeerlbed la ,. reator uatall la 

rejort. 
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for UM ••leetl-w of UM eleotrolytie fueed alkali 

for lnreatl.'atlo«. 

A r*Yie» of tha t'orei. olnr Introductory aatarlal pointa to UM rast 

th«t tenaloarabla effort W belog ästende* In ordor to find < 

for UM jretraataent or natal, «lieh erthoda aay ba aere aultai-le or 

praotteal than UM traditional «aid plekle teehniqun no« ; 

uaoal 1» UM ,orcelain «n*»eUti<. InduaLry. 

Cff UM aiecial natooda that ara enunerated in pl 

eooaidereUe »ork htm fceen reported on r.leetroly ie tsXa «Kile teciail :ura. 

All of then* eold technique» «till evolve hydrogen, *>"* byaropon In the 

••-  lala on-Mllnr field la considered aa baln« one o. tan eauain of 

poor an anal adherence. 

.'* analyala of UM elcatrooheeieel reaction« involved In UM fueed 

alkall er aalt technique«, -ith or sltoont eleetrolyaia ateae to hold 

aoaa proniee that UM Mydro. cp»oecluoe<Mj>-oet aloproUea' could ba 

—Bliwiallj dl«lhlahad aa a footer and further that such techniquen, 

boeauoo   hay are relatively no«, at ht peaaoaa Maet-.ln«   that .ould 

an. awe UM quality of porcelain onaaal 
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a. tu iuctitfltrric routs uuu 
|    .1-     .on». 

uir mt trau* lltaratire doee not yield too laforaation UM 

ncNM of UM elaotrolytle fused alkali technique aa a 

aetbod for pre. »rln, aetal for autaoqaaot clln »hid Coot is not 

UK» uni- 

ty   ' ,-J" 
er »hen it is '-onoidarea UMt   he lirat article 

fui lieisin« Ukia technique apv< ared only «a   ocoat aa VMA, 

lb thlj oouatry, an electrolytic aalten bath toehnieua -UM had 

«tenure of sue in ».he fiald of aetaluny, , lnlla «Oj orations 

aad aetal olaantag aa a rea'ilt of UM I roaotlomti   orb oi   tm rolnaa 

Corporation1'.   IB faat "Steal* OaeeaHar16 of «lay 1949 earned aa 

article Milch featured this technique aad «hloh ills! sad that this *Ssa 

OKivlicine>robueln«' ; roceae reaves colloidal  xa|»lt*, thaw fadliUt- 

lag eabaaojeaat foroelaln annealing of deep ora«a aheat steel   art»*. 

iMi la ttaa only raferanea that eould t« found to a > oroelaln eaeaellAg 

«..   I". ti ty •<.;«- «lw ul.lc   alten   ath    rv •»..:. 

••   DM arl in of UM electrolytie fused alkali technique. 

l.vens, referred to abaae* raj orta Utat la lvj6, a -ritian patent 

(So. UZfb99) aaa granted for • for olianiai deeoallnd 

natal Iflr electrolytic action la a bath of aaltea asnstlo node.   . hie 

aetbod, aa originally developed ka/ UM . «toelehee Steal Carporatloa, 

«aa aaeeaaaful for cloonlnf steel »Ire prlcr to electro-, alvnnl el ng. 

Hila ooaMnwo i recess of elaanlnf aad sine plating beceae known vm 

"bathealainr," aad haa been need asteaeiaely la Groat i ritaln for UM 

I ro notion of rslvanleed wire.   Th» aetbod baa alao bean aprlied to 

the deaeallat  of sheet steal, not aa a preliminary to eslvanlslat but 

aa a final treataaat which oonfere a alld degree of reeiotenoe to ruat- 

i»V; for aa appreciable p»«"iod, la eontreat to UM rapid rustle« tfiiah 
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follow , lcklli*' in aold.    {-.-title back to UM original i ritlah i«tc«t( 

tho iWtalla of UM iitoelfletMona In UM .»trat aartloaa various ciMet- 

oala for UM bat*, «Mh as alxtarae of aodlua and jotaanlan bydroxlaao, 

aodUn nitrlto and ealolaa ahlorlda.     •eacrriin • to i vana honrrer, UM 

otüjr aatorlal uaad raiy «loaljr In Uila tacbnlona ««a coonarcial oauaUa 

aoaaw    further, acoHlnf to kvane, UM o «ratine condition« for UM 

tao-inlqun or* a<4d to bo a taararaUro of &5<PW U5£.5"C), a uiaiaa» 

density of 100 anajaj par aqnare foot and an t—aroJnpj tino of irvlS 

mwnni.la.   UM natal to ba «loaned aaa «ado UM oatboda and UM Iron pot 

or task a« aaoa UM anoda. 

C.    MHanteaaa of UM alactroljtla fnaad alkali    roc*«.. 

• in - a. ala l'roa UM -yona article, referred to above, UM «loo» 

trolytis fuaad alkali toobalqaa aan rat utad to hare tha foiled* - 

1.   "It prnnimoa a elaanar and nor* onifom anrfaea than can ba obtained 

iff othar aetaooa, aad oonaoquaa* l<r allow UM irouuoti« or better 

ooatla*«» dntbtr UM ataol la to bo ;latad, tinned, enamel od or 

oUMraiaa traatao. 

ia   Xbe anawia»tlon of rhaadoala 1* iaa.11.   (I* UM oaao of treating 

ad.ro, an oxplalaad earlier, only 19 poondn of eaua'lo BOOM la aald to 

fat eonaunad par ton of alra tree* ad). 

3.   Out ; i'üoaaa aaolda tba loan or «elatt •blob UM atool under oee la 

Mid ito>U«h   Tola aar bo an Inpartaa* faotor  «an extensive allay» 

urn involved. 

A.   Urn aature of UM r rooaaa n-oeluoee UM F©aaiUlltr of aabrlttli aint 

of UM atot.1 through abaerptloa of hydro^a». 

5.   uy 'he uao of eFproiriate aalta aad proper «at er at urea UM atool aar 

ba f.ivao iMat treatment, aoeta aa joneallae, to* urlr. , ate., at UM 



r n 

tlao aa It la twla« 

oo» Jetrly elaara aatal froa all organic notar- 

ial, so that no prallalnarr dagraaulaK «t«!) la 

Tha prooaaa eaa ba la plaaa of aondblu« Ins la nwnrljr all 

It la «.«rMoalarly affaetlva aa a t 

dafacta la M>lda, eaat 1/va, ate. 

to lna>«wUoa t*> 

8.   Steal cleaned ly tnia i rooaaa nay be stored, tränet ortck., etc., «itb- 

out tha meting wilch oeeura laaadlataly aftar acid ;lcMlm,.    Ihla 

eai-y to do tha j ickllat: laoediately before tha artlela 

la to ba ooetea, . «ral*tliv   alaf UflimUna of 

alwata." 

slant flee 

a evaluation of tha clalaa ana a statement of tha oi Jeotieaa of tha 

«oik. 

. rerle* of tha eboea elalaa joln'.a to tha fact tint tha electrolytic 

fueeu alkali trft'mlcua ioeseeeea the joeaibllity of fc* -ovia of tha 

atandard - rectlcae eith respect to tha ;retreetaont of aatala for teroo- 

Lda Iha aala objeot of tha jraaant laaaatlaation «aa to flan 

tha aoet fanarajble oondltlaee of tafratura, tlaa and 

out tha (r Hering aatahllahad 

art daoaltp 

femora It aaa 

advieeblc to coat tha aetal traatad by tola aaaaaaajal with a auit- 

to Maturity,   oanplee of 

aith aaajäaa of 

able paraalata aaaaal and to fire 

obtalaad in thla aoald ba « 

obtalaad by ualajc tha i 

atandard acid liekla p 

aal eaatlaea aa aatal 

lb* afflelaaalaa or 

by tha 

of tha 

elaetrolyUc faced alkali taahnlqaa aould ba 

JTf n and aubjae .lng anrfa 

by m appralaal 

taata far 

In * Tuet, aa tha Kolaao Corporation, uetrolt, uL-hl an, fumlabad a 
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a 

sdfMt to 

„rt.,1 olennlnc •otorlalo 

V 

H. ••«'• olth the 

*aa .«««4 *• 

Mood »itoU 

for a, iMWoUcotl«-* 

|W> u^.. MUrUK 

tbot 

I'J-. 

,j»| W it 

Unttilt to * ••• ih» eMoleolo •»W'l*-«- »f 
tha »dm 

jo«ror»ilo»i 

.0   1- H Ml ftlteUM» (••etl „, to ptoanlpttoUi 

toot •olation«' 
Mid thoroforo. boeouot or .aBhUtoltoii 

foot t!iat hi* twrmtur» «nd olootoolyiila 

to do 

thto 

trtalr «oifct ttoy 

lnvooUeotlon. 

ldorod oo alkali «>*otoBOOB 

Mtorlol« 

incluoto li 
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in.  nil It» BAT. 

km   *M oretue ua«d la the («ported eeriee of lnveetL^aUane. 

Inn 1, jage 13* wprimiU a eeheaatlc inning of the ^ifwtw MM 

la coedee'lac Uw MriM of inveeti atlona retorted ttereln. 

ua la a cabinet into vhleh that« la built equlpaent for lerfore- 

raleted taaka» «::leh taaka could vary aaU. aerve es aonoa for ooa- 

r.ldorli*: tha e*)*riaentel eetup.    • roa a BOM of »«int of vtea Urn a jeratue 

on—lata of aa folloaai 

1.   Hat If «r enltla? i (1«ure 1, m* 13) 

the arlUv jot (ltea 3) la eonet!uotert of reread eteel a) proxl- 

ittalgr V* IM» I« thiahaeee.   UM i«t <Ha—ainaji are als Inch— la 

ilia—HI and eeven laches la depth»    I crmnail—1 apron aurrounde tha 

ot at lta top i-.rlt.herf. 

thla pot la «aelreled by of a ahieldeu tlectrie neatiag unit 

nhlch. la eoanaetad to a 220 «alt alternating current line and UM cir- 

•alt la eontroUed by atana of a foar at«-« atove oaltob. (>!,«. aedlua, 

lM «hi off),    the aelteb la tortrayed aa Itea 2. 

•lien the i«t la charged alte eanatlo alkali« It requires an roxl- 

oetely 1>X) ^raaa of aaterlal*   Tale quantity of aaterlal idll require 

a heat-lac tin* of oaa .-»our «lta full oar rent In order to bring It to 

a aoltce, or fuaad atate at a te* ersture of d00T.   feajiereture record» 

of a Ueda-Northrap potentftnaetor and the allll- 

irmar are converted to teajaretare 

aalen alloea the te* «rater» te be 

tea degrcas Fohrenueli if a careful 

volt reaUln. e obtained In thle 

readta a la derreee.   the 

eoatrollod te eithla plna or 

Job la doae la eatebJUv. the beating rate. 

2«   lam voltaic direct at aoptly.   (Figure 1« i*,e-13) 

The eleetrelysie that eithla the («t ie 
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P I Q U B S     1. 
SCHEMATIC   DR&WING   OP   &PPKRMUS 
USED    FOR   PREPARING METM   bURPKCES 

IKI    FUSED      CAUSTIC      ALKALI. 
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•MM of • low «olt«.'« i ir»et currant at*, i Ijf oltainad i.y raetlflaatlom 

of UO «alt« «ltaraatlaK currant, all tba oquii~*t for «hieb la aitkla 

too loaar aUdlae cabinet. 

Tba UO volt«, altat *a-In« currant, la tapi«d off las thraa air« 

circuit through • plug (ltaa 4), >4k   1.x- into a 

(l.aa T).    lb« «t*tj*d do« volt** la r*«t.m«. Ly of a 

«c.li'iir (ltaa 3).   lb« dlraot currant volt»,« la controlled by 

aeaaa of • variable rhaoat&t (ltaa 9), and UM entire l— laut ende 1« 

another disconnect plug (ltaa 17). 

itm reo: 1 leetion circuit la aado ceaplete b/ aaaaa of a ITWI« 

aalteh (ltaa 5), «hloh «k closing, LL*ta «a lAcantkwoaat lanp (It«« 6), 

..* ,uml ma. It alao caueea • soall «lacLrle fan 

(ltaa lit), to 0|«rat« la ordar to oool the eopror 

3. The «laotaalytae circuit. (Fleare 1, page 13) 

rae ifler. 

ping (lt«a 17), taa lo« volt«« circuit ooa 

tiuuue to a double ,ol» doulle thro« tarele a-itch (ltaa 10), aounta 

on the lnetruaeul Fanal,    -a* aide of tba circuit la load tbrotkfe a 

•hunt (ltaa 11), aaro— anloh there la eonnaated a center an 

(ltaa 10), cellt rated la 1-25 for •reduction* In 

•«•  V29 for •oxidation • la ttaa othor Direction.     . v .1 

dlraatloa 

(ltaa 13), 

la coaaaetad «oroaa tola lo» volte*« lino,   (mm «•*. of tba dlraet oar» 

mnt circuit la ,-rountlad to tho aalUag pat at loaltlon (ltaa 13), and 

tba othor «Ida of tba «lronlt teralaetee at a binding part (ltaa 16), 

«hieb la fitted ap with a aovable are.   Ibla anaaIJa am i.oruita a 

flexible »Ira cord to b» elippee onto tba aatal bracket-liM bolder. 

Vnl« bracket holder la laaalatod froa a «abla sttloh la dlraetad through 

a poll«/ au| ported «a a fraaaaork ovar and in-line with tba Haitian jot. 

The oabla allova tba braekat to ba raised or loaarad iat •> tba aaltaa 
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taet 1» planne la Uw notctma of UM 

that tan taat platan are iwU. In a vertical 

p—ltln» ana «Mil platen arc »act!/ the dlntanon 

oliiar. 

irlnt: dlagren of tha enporlaental natup. 

Pleura 2, pa& 16, i ortngra iHajtri— 

Uoan AMT tha entire phynloal eetup. 

- -I   aaJpajUon    -.ft.    orrosjooM] u. Mi   oal i »        If,     -4. «•«. ii; 

eUeallr, tha «trim- a 

oarrioe a 

aatnrlala 

draalBK of "it:ure 1, paee 13» 

Tha fanae alkaline und la tha aarlaa of invnetl, atluaa ra|iortad 

la thla work «we thraa la maabar «a follow 

a.   Countic alkali ooaaercial erada, «Ciiou la referred to aa alkali "*• 

la tha mpnrt of taata »'ich folloen harnla.    A» couioeltion of 

«rnda, alkali '*• la aa felloaat 

jodina Cartinaata .* 
laart In, r»dlentn 1.40- 

.TO, rieUry cleaner, labelled Kolaaa Bo. X, aaa obtained fro« 

Xolaaa Corporation, üatrolt, Michigan.   Thla aatnrial la referred 

to aa alkali *B* la tha report of teat , roceUarea and reeulta. 

othln   la knoam about tha oonpenitlon of UK   uuirial 

It la received for aaa la atnel croua aad la the toim of ohlpa or 

fleana alailar to flake aauatle tOknll sou that it 

ivdrolyaea la eetnr to give an alkaline reectitnw 

a»   iroprletnr/ ei denlnentnd Kolaaa No. 4« <*- wiuwi a. ala froa 

1 olaaa Cor, oration, la received la tha for» of • aclla 

1 faint blue coloration tha aolM etrueture. 
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«A« wUrid la doaIffiatod aa lUdl rC« 1« fciia rwj ort Tor thtp 

a«   Metala. 

that It laparta • | lAk ooloratlc* to plwoal; '.halaln. 

•tala uaad la tin* sari, a of lavaatttatiooa oomlatad of 

ana ahmt atoal •11»   atoak of 22 • he taat   li-Xmi  mrm 

tram a atandard alaa ahaot Sato 2 Inch tagr 4 Inch alaa taat plataa.   Too 

atalnloaa atoal uaad, la know aa ntiibar "302" ntalniaea,   «ti It Ilka- 

alaa «aa uaad la UM for» of 2 Inch by 4 lnoii tact , lau«. 

3.   «eld Uckllng. 

henaver It aaa nooesaaiy to turn out tost j In' oa of ansät atoal 

tor aa arid plakla oontrol, tbo aalarlala uaad ano ..rooou.ire follaana 

far euaa ploklLv »aa li.an.laal to that traacrlbau for Ulla tonhWloBa 

la «kiroaa and 

Uiarala. 

Cook". Laioratorjr :«nual" tabla 7, jaga 21 

taa aarlaa of la«aatl<catlaaa «a taa various aatal 

jlatoa, taa afflclaaoy or taa pratraataeat elver, to UMB aatal 

plataa aaa baa ad ;rlaarlly on UM behavior of poroolaia •la apiUaa 

to Uta ilatoo. Too trpoa of tla aora unao.  hu ahaot «tool plataa 

»rod aita a eobalt «round «oat and of tba plataa 

alth aa •lacla ehlta covar eoai. <aa altgla aUto 

ooat aaa alao applied to taa atatnl aaa ataal a, < uaod la taa 

iavwatlgatloa« 

•Oh alt ground ooat and had the folloofci I :IJ 

.aarta 

Itr» 

».00 
37.» 
17. V 
6.» 
A.00 
3.T0 

Claj 

45.». 

Clay 

•tar 
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mi mm t«—i 
Cobalt üklda    0,50 
lotol Oxid»    9.90 

üiorfdn     1.90 

mt«cl «bit« ogw onaaal. 

- oh. 
Flro 15WK rar 3 «touton 

frao, had tho MIM* 

100      lb. 
7       lb. 

Mo. 1900 Calooco «I« Ml 
Clay 

.-tilus nitrato 200 MA* 
»tor Fir» 1500»P far 5 4natoo 

TOatln«. 

all torto far Uw aanirn.ii of aaaaala «or 

ar>«rauw Jo -Jrliod in tnci'oaa18 »koannla* pot« 3», by ahlah tho too« 

plat« roonlwoa aa lnpaot fro« a falling *ai>at a dan aalJH la ulroatod 

onto Uw pinto by aaaas of • pair of u^ri-M «uiua roöa.   ika dngroa of 

«ooaul tdhormoa «aa datoratoad by ooofarlaon *ltb a ant of ataanarda anlak 

«an adiaafl upon In advaneo aa bela£ aatlafactory for i 

ft.   Contral In or»atIon on rx;orlaontal atetooaai 

1»    .no elactrolj. lc offaot. 

tho OKI rrlaan-.al «pparatua, a* daaorlbod In ^oetlon ill, fc, 

af foroaö an opportunity to Invaatlgato too ralaU.'v» jcrlt of rarlom 

alkali oabataaoaa aa a aaana for alaanintf, cktaoallft.   cna aurtnoo ooo- 

(iltlanla, notala ata* aa anaat ataol and atotolnaa abaoU 

lUia nan aonoopllabad by flrat flacln« a quantity of al toll 

jatorial In tan Iron iot of UM apparaiua*   lb*  i-trMnc olausnt nan 

tiimad on and aftor a ana now boat lac pariod, to» alkali will 

fuaod or aoltoa ittU,   «a nan orplalnad onrllor, tin t«n;*ratura of 

tan) farad alkali «aa oatoralnad by aaana of n Liiaa "irüitup j*tootto- 

actor.   .<K> Wnpc?ntura ranaan «aro onployad, unr at 600*F t 10»» 

nod S)J»7 * nt«nV 
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of • 

lato Ik« balder fa 

lee aalte«« «treat currant «apply.   Ik« eleetrle «limit far aloe 

trolyrle «ea controlled by •f ta*gle aaltet» «uleh jwaHail • 

of polarity -lthla UM feaed alkali. 

lb« reeultant eleetrelytle 

a.    The eleetrolyela of eeuetla aode ( that the 

) to 

b.   Hat 

a.   UM 

of Iroa 

•f effeeta at «ill at either 

or tha «athede -lthl* tha eleotrolr tic oaJl by alaply 

traUiag tk« dlreetioa of 

»lo«, far tha of tola 

•ealaatlaa eyale* 

eye la 

tha «athnda Ih tha 

af tha« 

plat* 

ante! end «blah ara 

tob» 

tui» ie preetioaUy aamapllahaa, by 

apparata« need, by alaply , XaeUbl the 

of the eetel 

by nipple* thehajgto 

aatal the* a« «athiaa ia 

of «hi lite 1 oaa «T tha aleeti-olytle ealejtloa 

of lro« that azlat «a «aal« or rant on 

Tha raaalt af 

board «f tha 

la ta ««aw violent eetian ta teas px*em <m 

action oaah 

lac aa tha faaae of tha aatal aad tha appar ease af the aatal anlam la 



r ~i 
prtoUeeily «teUO» 

after rlnalac «1th UM «UM* UM fUm af 

it ft«* of Iron eeale «r 

to 4M color of brtto 

pleklln    technique. 

The •oxidation* eyele oenalete 1B eatehUealn,: oloetrle ; olarlty 

M that tM xetel 

this la MM. 

•>.ioh contaiu tM 

tM FIM of Maat lroa la or tM 

loaa of tM •leetroiytle ealatlM and aa a reault a» 

otUmm or hydroxldM of lroa are faraad eblcfa 

itioa to tM place of lroa.   IM degree of 

or odai fenaeUon la iMU« of UM. 

la atMr seroa, any atoda of color, free, crey, lirnoa, red, hlaa er «art, 

tloaa of thaee color» la eolarful aoaaloa can be affeetad by 

el* 1/ oontrollia* tM earlablea aa IB tM 

2.    A uon of «arlaUM that emit 

tloa of abat hae M f er 

that May fMton Ml WlaVaM and «peelfle 

•ould MM to to late la oatoMlehlag a »I la- 

eperatlM*.   la ttolr order, ttoM «n erleental 

to Uetoa 

a.   TM aperaUac «T tM 

eT «M aa, «rat« 

tloa» ef teererature, eleetrle («larltyp 

e.   lb« affect of iron aM eteel la tto 

«Ule being traatol oa an oxidation er a reouc-.iaa eyele. 



r n 
a.   Iho affoot of Ua*. »*». 

•r c: iron 

•talolcaa »tool «A he« 

qnalltjr «•* poroalai». 

twifnt 

•.    Too offoot of MfNltl«, Hitai rant«, mk 

flriM tu« oa aatal aoleh haa • »FMlfto 

iMaiitl—V, a avrlM of Uvoatleatloaa 

la Sootlos £ foU»B» 

of «mporiaoBUl 

i.   Fnlloloarj lavootitakloM I*OI<<—o to 

tor of too »sportaoatal apparatoo. 

apraratua »it» oaaotie alkali. 

I« eborglac «to •orkfJM. pot of tko «itk oauatla 

alkali to» oaponu fall—»I.   The fin* 

auto« of poorlne loto tko pot * 1900 fro» poriio» of 

«Dull la os» opi-atla». 

UM pot «ltk a 900 «ro» portion of 

aoMlotod of flrot flU- 

lag oaaltloaa of 900 portlOM aatU a tot»! of 1300 graoa «%• 

la tko pot.   Of tk» t m aatkoa» tko lattor oatbod 

aoro oatlofaotor/ for tko tkat it afforoM a • 

to ho tko 

» for tba 

boat of tko aolntloa to aaalot Baltic* tko aolic »111811. 

k. Batoralaation of »Tar«, • koatiog tio». 

0* tko omrag», it roaalrod —ally oaa MM la tulf 

foil koatlaf oapooitr to omit a fraak katok of flak* oauotl* alkali 

oatorial roaok a 

(tlag tko »olid i 

of 7W»f. Ik tko 

itio alkali, tk* boatla* tio» 

tok» 



r n 
tha fall 

tr «*• •»!•*• p—itiaa •• u» fiifiin at«*» mditt« «it*. 
Tha aoltaa »—tU •«• b* kapt 1A • aaltaa emwUtlaw hy 

tin J at KM alta • pi«— of timtU taanlailne board aa> 

Ulnlac tha baaMay, on UM Uaa" paadtloa «f UM> 

tral Ik« «Ml«« af tha r«t la 

aoltaa alkali th» iataraal «apaoaloa alaply ralaaa tha laaal af tha 

alkali «ltkout u/ dMM to taw pot or «itaoat am/ 

of «ha alkali doa to tha •NawlitM haatla*- »ftmt. 

to aoUaaafcl* aotll UM alkall la 

la UM taataratnrw rang« of 700»F to *»•».   At 

la a oat-tain af naaaaliiM 

UM aaaa af «ka iirayrlataiy 

ra.   VaaUlatlaa af «ka 

ooalng off 

alkall "C" »a uaad la tkla 

af balaaaf UM 

At UM af tola laaaatlgatlaaal <*** It aaa 

UM aathad aa raportai by rr*na, «slab boltad 

It to ka 

aa aaal la alaatiaiilaHai aaara to* 

UM ftrat aataad I 

into UM pat by • mt a aprtaf alia ta ahiob tnara aaa faataaad 

a 005 (ar air» laadlaa «a tha «Ida af «ka 10 aalt 

ayataa. Thla aataaa aaa not aa'-iafaetory far UM 

that «aaaaalaa aaa?lag UM «laa platlac af UM aarlas 
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•Up todrala 

«ith alkali 

Tha aprtof ollp ala» 

it «Jifflaalt to 

— i • »m I ftw to» pat«   Oatoc to» aprla« all* 

•ultod to cUp aarka appaartog aa * atoto o» to« tost plato». 

lb« faragotoc awtoad aa* art aatoa to fawwr of a ptoaa as* 

apparato» ahlak oaaalotea of a pair af hooka Sana or atoaX at» 

foraad la toat a taat plat« oould to tola 

to* 'ftofan* of too hooh-llto Thia 

to* toat platoa to roat to a flat poaitioa «ito 

faat to a aalaaln».   to» to» hooka oar 

far it» MUM «at lto ability *• 

of Iron 

w a Junetlaa far 

aw a lit tto aora aattoftotory tto» to« 

It »till ha« to» alaadvaata«« of partotttos oalr «to 

toat ptoaa to to ataaTMi at «a» ttoa »at fhrtoar It poraittoa to» 

of too toot plato to to atotoaf »y of to» 

aifoat of alootrolyala. 

ftogara »aala not 

toa aark oarlag atoatroljato, («a aaa aado orlüoa» to to» 

into» of to» loot plato»), a aaa toat oa toa 

•aa daviaod «-do» eooalatoe of a 

aus port aa iadiaatad to rig»*» 1> P««a 13.    • >!• braotot holdar aaa 

•ary aatiafaotory far aaaaral «• li <r out 

it aaa satisfactory la that It allatoatod tto atototos. 

— to that it trlplad tto nwtor of plato» Usat aawld to toaatoi 

at oaa tto» ato ftoalto It «a» aattofaator/ towaw toa toot plato» 

avrs to m rartleal paaitloa alto raapsat to to» atoatrolrtto sal»» 

tto» shlah paralttod a aortal» 

trolytla prooasa. 

at of dratoaga during toa alas- 
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e.    tinning operation. 

After each electrolytic or t-leansins cycle, the tMt plate», 

upon renoral fro* the cleaning solution, were eo*ted with alkali, 

leoaa aeala and *»—M i*°« or Iran aalde dvat. At flrat 

t««t plate« aw« traa*farr«d fro« Una • inkln» pot tar «•**• 

pair of feroopa and plangia« 

coated am into «aid 

MM Mt aatlafaatory far the that vialoat apatterlag 

ad UM 

tar tUf| 

fha foracolnc 

alkali and Ian«» Mal« «M not entirely 

of rlMta« «M aUthtly 

the tMt pUt« flrat Into a 

eater followed «7 rlaalng in another tank Of hall lag 

eater.    K*M tnla aattaad did not entirely rodnoa the «pattering 

of foot «ad n man 1 anally the aar« ana not cleaned «a «all M it 

, dw to «i tber lsaaf rieiant rUMlng tian or rlnelag in 

aal* had ballt op n dagrM «f alkallaltgr MM» 

•alM 

that pro**d «oat «ntlaftaatory for rlnalne 

•i.'.ed of alaply by of toe foroopa 

M Mel alightly in air.   IM length of UM 

far «—ling oaa natara'aan by 

MlidifioaUM of alkali M the —rfMa of tint 

M a aotUanala 'net* the tea« pUta MB 

a Jet of UM 

UUa 

Tarn taat pla.e m 

in all 

In uelng UM be UkM M 

to DM ttm «blah baa b«M »Mtaalartad ait« otl M night 
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tha MM riiM« hit* »rwNn aWaa aae flrat 

«too« • 

at«« with oil, IMWM a. 

ahlah latorfaraa with i«Ba«n«iat (« 

f. Staram af taat platoa. 

Ul taat put*», after eli—lag aad rlaalag to UM 

aw* treoafarrad to a larga aaaalaatar. Tha 

pravloaalr «Had «ith tha aaaaaaary —at of 

ohlarlda ahlah aaraad aa the «rylat «f aat. 

C. laarmal af all flla». 

naaaa af ahaat iroa aara giaaa a light coatlac of 

prior to thalr balag I—I U Uw 

flla. Tha boat of roaatlon «aa aafflalant to "bora" «ft 

•1th attendant vapora amdls« fro» tha pot. Co aloatrl* 

RlaaUc thaaa taat platoa raoaltad la 

olaaa ar fraa af ail ta a 

aUtaa 

oil 

oil 

tha ail 

of aaalo «f 

Paaod cauatie alkaU( «itnout ourroat, la aot offacti«* la 

•p aaatad lroa oxlda oaalo.   la foot. Mi ««aa «apar- 

flfltal aaal* la raaavad Vy thla taahalaaa. 

taat plataa «1th lroa odd* araaa oa It »a aurfaaa wtfm 

la hat alkali, aa aa »oaJdatlaa» era* aad fa* a aariai 

of too alaataa, oath taaataaat fallad to raaor* tha oalda War. 

la ordar to raaora lroa orida froa atiaai ataol, it «aa 

that tha taat platoa bo aabjaotoi «a a 
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troataant Md tlMt tb« •f UM alkall to a» 

700*F and tb« tloa of tmtmt at liwt Wo 

Effaat of hlfb iMMghji MM laojol 

Tort platao treated br of a radustlon ayala 

riob toot plate« «oro tboa ralaod fro« «bo aolnUno vatU tho 

looor half only raaalwad IM UM elaotralytla oolutloa.   nth t 

«lootro\rtle -.Iranit off, «bo aapar portloo« of 

ooro "blood" by alaalr bolag bold laoadlateljr ob 

teat platoa 

ooMtle alkali ICTOI, toua Klrla* an ladteatloa aa to tho 

of boa* aad tho teaporatera at «blob «bo bath 

lbla bloalag offoet caald oaljr I 

tho plata la tho olaotiwlytle aolutloa aad ba*la« It tab» as 

aaotbor raoaatloa traateaat.    la etbar aarda, tho boat of tba 

alkali aolatloa aaa traaafarrod U tho alr-ospoaad partloa of tba 

taot plata aad tba aildatlaa aa »bloalag* a »wad uaaar thoaa aaa» 

dlUona.   lbla potato to tba fart that tho «an auat ba eooalotoljr 

laaaraad far «loatrolytlo traataaat It 

bo aoaplotaljr 

tola blaala« «HI 

fraa aoataat alth tba aoluiloa or 

Effort of atalaloaa ataal aa tba 

It oaa found that If * pat of alball «blab bad boon tu 

eloaalag and rurfoca treatlag ahaot lroa or ataal aao «loo 

far nlaanlag ar proparlac atalalaao «teal, tboa aua 

bo coataainatod br ar Blahol of tho atalala 

ao that aobaoquaat ah-at lroa oatol nlooaln.t In that («t mam !•> 

•fflclaat.   lb« dosraa of loafflalaaay oaa la te tba 

aaowat of eontaalaaUaa br th« aa aad alaaal la tba fara of 

brdraaldaa of aotala« Tba hydroxide« of Ghroalaa «ad alaaal 
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fio«aal«at prealpltott to to« fuaad Utoll bath.   Tkla 

ooadUloa raaalrad Itot to« alkali bath to 

•itoar atoat atoal ar atalalaaa bat aot both. 

aawlaalvaly far 

Ftoaa eaaetle alkali la eartolalr Mot alld 

tola* froa toa foatog that «aaara ahlla aatol la tola« «laotra- 

liraad, thara ara aavaral aoadiUoaa that atal to to aatotoa «an 

fall/ aUla Ito pr 1« la aparailaa.    "to flrai «autiaa la 

•tar af acattorlag.    totor aaa aaaar aaaa In contact «4th tto hat 

to ocaur» 

Ulaal aaataata anat to •V «laatrla ara 

a loos« «aaaaatiaa |aj la tto «aaa af tto ftoxlbla 

haldtot tto aara to plaaa) «111 aaoaa a alia* 

aurfaaa af tto alkali aaa to tto aaaaaUn hydrogaa 

alaatrolfila. 

iTtor to etoanla« «ito ll*a 

Jlc 

•t tto 

af «aattorlag 

dlu axlat toat platoa aara fro«, toa hat alkali 

toljr plant ad late cold or hot 

laatoa to uala« li*a ataaa bot «ith this 

lat jjuaaa «iloh Involved otooxloua flaata off 

riaatoc It to af tor*, i r«! «r vantUatiaa 

•oil« parfncartaf. thla aearatiam. 

.'« ato Cala-ia-aaUht «tudlaa af «toat atael la fa 

a.   totted. 

Too by foar iaah «aaplaa af 22 • mp «Un,ard aaaat 

atatl «teak «*ra aaad la tha toato.   üMlaary ooaaarcl»! crada af 

aodtua hvdraslda alkali «1* aaa aaad aa tha alkali 

haatad to a t.aparatura af iO&r and aalBtolnto1 at that 
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^^HM«, te atUU 

*"^i«« «r 

•«t*t War, 

t 0.J 

ter. 

•to»l 

tNfttaMrt 

•"Ultt M 

>***1—«Ijr afe. irf^ 

ti*p ""•I««—tic 

«teaped by 

tio 

•»«lirtteal 

• «*tal <tt« u 

**1* •*fc«r»U«d ttr --•• 

"•• *° —* Pte«.. 

•»•MltMla, 

Th« 

*«oUt aoldar 

ttiwt «""*•«* 

1« to* 

«•»•Utated 

•u«u ^ 

to.t 
"*l*r.   lb* olt« 

f«raitt«d loadiajr 

**»»r»i«JI 
•"*•"•• .»,1.. 

tr.4t 

•i ft»M< UfcOi «M 

**9l«i «f UM 

iMJMi •ttoto to* 

PiXorootlal 
•*•*! uto 

a**- 

•yiiiwrt^a^^ 

——m«i 
MM» 

••• plat« or whmt 
with 

•atartai • a 
con-oat 

MUr d«^ •f too 
•*»«1 1« 

P*t.    Ikla 

—Hr «r r wtM 
1**aut«i/ ,«» _, 

atiw 

**•*.   fa 

^•V«»t upljl 

•rlclaal - 

*••**• •*»*.. 

**»p toi« 

'—i-ctUt«^ 

tako •««, 
""l"1««! that UM 

t thU 

f-tOi- 
P*vr«rr«d 

•***«•*, UM 

r«t la UM «««• 

••»•l*«. 
*" **rtrmt 

-•^i*u*» PMtttAB 

*"»»-'-«i0« 

Plato« 

*WU,«r. 

•Mai 
•»tel 

P**all*l u» 
fatloaa -i«, 

aurraat 

It 
-Wte, tripi. 

or UM 

tewasu. 

--   xirraat Jaaaltj- «ffootlvo «a HM 

rant fjo» «»  parall«! 
plat« i« 

voltaf« tad 

li.-rmte.    <h» 

«attec 

at « t«a» 

ABWU«» 

*la«l« plat« had 

it« 
••U»» 

*•»••• «Uli« UM 
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laparaiuj 

«.war. 

•flWUw aa mm or UM ta» (hm of U» too 

la •rroetir» 

IwlwMt to i—i M—— |a «Ma 

A tlao 

•tUtnrUjM. at latorv^a 

port**. 
oncflaal 

Too toot pl«to 

alkali and 
Plata. 

«»» ploao« 

U«» aUan. 

•»•Ml to ta» 

»T"*»«!» film took 

rroo to« 

ploooa taoa 

**»ar rinsing. 

• final "«ot» •• 

mm for . UB ^„rt. 

*»«T oaraf uljj 

*••* Piooo ».a 

P-rtod (KO.F) «M 40» »JU 

Cola la «Bleat -— 
Iraaair 

a Ball*. 

• Mar 
la an oQj 

—lyttaal 

»"»•atlfBtioBa 
on 'oslastlaai 

"ondnetad.    *» 
•arloa aio. u« 

aal aftar 

«ith *>ioa m»». ft# 

"oaro UM 

olaatrolrals, ta, mmrfmm, •rtMliMM ooloroa 
aarlsa coaalstad af • *i*aoauaa> 

tt Iron 
trolrula •nob plat«. 

**a oatnodB 

•* blaak ar 
to a claar 

eelorad 

too axldatloB aatlaa oaa*. «lataa af putoa 
•lato *9 
'latao «a/? 
• UUo «, a 

•HaUla aalar fro. 

•a foliaaai 

• 09 A no «HiOa 
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n—litii at plat«« 

#U, #15 * #16        tetote 

to «J— to taa taa aartoa, ««jiarat« teat plataa «an 

for a thirty alaut« ported a« a «trateto 

(Plato #17), etraiafct oaldatlaa (Flat* fl») «to 

(Plato #»). 

a»   BaU. 

for to« on 

to T tote 1* «as« » 

ito 

platM far to« osldaUaa ««rt«a ara a» 

ato Taato 7, pas* 31.   Ta« »; «elfte «ate or law to 

for «to axtoattea aartoa at ahart tto» totvnrala «ffaaal to Taste 2, 

aaaa 33 aal to «at forth to n—lalto 

to taato 3, pa» 33. 

data far to« oxidation 

1.2 

J 
X, 35 aad 39«). 

I»a dato aa«tt tor to« to «alght of UM 

plate« tor to« radarUo» •«.-!•» an a* reported to Tobte 4« pap» 

36 ato Taato 7, ,-mgß 3B.   Tto apaolfto «ate «r loo« to 

for to« roduotion aartoa at abort ttaa tatcrala api 

rac« 37 ato to aat forth to 

NOWUI to Taato 6, 

tote 

to Tobte 5. 

.»• («to or laaa to 

dato tor to« 

graphtealte to *, 5 «to 6, 39» «0 ato 40a. 
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tffMtlM T»lt««« 

Kit of «•!!** 

«nun* • sitff rm 

PIESO A1X»U 

«0»f 
4 TelU DC 
u 
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tlllll 

HB » MM W 11 TINA 1 
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Mil 

cmauam cum OR LOSS » noour» 

u «macro n TAILS a 

TlM 
"ttWtM) • * m ff *. *i   «od    -ID Man» 

0.3 .0009 .oou .ooia .0013 • XJ16 .0021 .0013 

a* • XK>5 .0001 .ooo» .0005 .0000 .«05 .0006 

*•» JOOU .0051 .00 J? .000« .00«. jaaix .0039 

t* W0C4I .00*» .00» .0034 .0101 .0059 .3057 

12.0 .0075 .00*0 .0097 .01» .0105 •0077 .0105 

16.0 .0125 .0057 .0071 .0054 .0110 .   41 .0077 

20.0 .0055 .0012 .0047 .0007 .0098 .0035 .0062 

50.0 •.0033 .0004 ».0056 -.0023 •.0070 •.000» .0023 

-In 

OBltaT 



r 

/ 

i 



r n 



T 

I) 

1 
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»tut 

•usocTZis or ju« stun. 

Tanyaratnra of Alkali • 
nrwtin voiug« 
IffMtlW «ff a»» - 
Halt of   »iKht 

eoo»r 
4 Volte DC 
1* Aaparaa 
e* 

TlM 
(ttJMta*) TH vl2     and     #13 tu. 15    and    «16 

MISMI 

tew Tin» 31.71** 31.6600 314TJ6 31.7570 314600 314505 

0.5 ".7150 '.6632 •J670T ».7651 •4600 •4*67 

US ».7060 -.6M6 •4756 ».7560 •496I •4*16 

M •.70BO ".V.16 •.67M ».7576 "4631 •4SI* 

M •.7110 •.6660 •4a*5 ».7605 "4629 -4550 

*4 MM •455» «4720 ».7500 •45U •4*50 

*4 MMI •4361 •4609 •.755* •4505 »4*71 

M MM •4366 •497* •.7*30 •4*7» •4*10 

n.o MM •40*7 •4330 ••7380 "4*00 •4310 
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TAB« 5 

CAM «LOSS IM «HÖHT* 

AS UrUECTXD XX TABU 4 

•   QaiM •   • 

wit of  «l£tt •  gwum 

Tim 
(mmtm) • A2  «d   A) 

wjJUmW. 
«4, AJ   Ml At 

M +.0006 •.0022 •.3011 •.000 «ffM •.0018 

1.5 •.0090 -.0036 -.0029 -.0071 -.0033 •.0001 

2.0 «.3020 •.0030 •.0030 -.0004 •4W63 •.0028 

M •.0030 •.0046 •.0057 •.0029 -.0002 •.0036 . 

44) -.0211 -.0101 -.0125 -.0105 •41118 -.oioo 

44> -.0257 -.0KB -.0115 •.0054 •4)006 •4)021 

44) -.0207 -.0027 -.0031 -.0024 •«0027 •.0061 

10.0 -.0296 -.02S7 -.0224 -.00» -.0078 -.0100 

TOTALS 

p -.1005 -. U53   1 -.0426   I   -.0190 •.GOOD -.0195 



r n 

CUWLATITI GAU Oi LOdS IB  HUH • 

AÜ *ifUCT»i IB TAbLi. 5 

TlH 
.:'.,,, *U «2     Md     «3 14 !5 16 »op»r«t« 

0.5 •4006 «.3022 •.OOU •.0081 .3000 -.oils •.0017 

M -.out -.oou -.0018 ».0010 -.0032 -.X19 -.0043 

M -.0064 • .0316 •.0012 «.0006 «•0031 ••0009 • 4026 

8.0 -.0034 •.0062 • .1069 ••0035 •.0029 •.0045 •.0033 

12.0 -.0249 -.0094 -.0056 -.0070 -.0009 -.0055 -.0126 

16.0 -.0902 -.029? -.0171 -.0006 -.0095 -.0034 -.0013 

20.0 -.0709 -.0264 -.0202 -.0140 -.0128 — W -.0066 

904 —1005 -.0491 -.0426 -.0190 -.0200 -.0195 -."Uli 

Iklt of -«Kit - 

T4BU7 

aus OR LOSS is wsu or 
3?y<l .»ML IB rasBD ALKALI 

(Thirty Xlaata Ksrlod) 

WPWBB IflUS ittft 
OMOIBAL 
flilfltfr 

31.370S 

rauu. 
.ij.^m. 

31.33B4 -.0324 17 No eurrwrt B . 

U OxMatlaa 4 U 314S43 314768 -4079 

If •JUOUOB 4 12 11.W20 30.0762 —105s 

T»«p»ratur< I of PoMd alkali - SOOop 

OBI» of - «t«ht - 
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J.   4 otudy •* <*• 

1» fWOO 

of Mtili vhloa 

DM pw>| 1*M MM gtl^ti—Itfit 

Ut« fMt that • UM parlod of tro« too to four aloatM U fuao* 

alkali no too oritleal UM of lMaraUa lMftfar M ipoiUl 

tloain« of UM Mtal warfMM 1 U MM 

to Mi op a MrtM of MUX* 

UM, tht offoot of UM uMl M Molobo 

Mrat,   FTMIOM lntoatl. atinoal oork polntod to too foot tost * 

tooporaturo of 9IXPT MO Mot f «roraola to Uta «WKIM of tfco 

iipiliMM and Uwt tnta toaporatara »MOMM UM (TMtoat MMOT of 

MMlitMt ooaplM «lta o tlTM alkali.   It MO MM UMrotoM, 

that 6t»»T MtU »a UM toapmtoro to MO 1B thin porUMlar la- 

vMtlgatlM. 

^aaplaa of aaoot atMl MM otalalOM atoal MTO I—I 1» 

MMWFOtal alkali "A.".    UM tMt ploOM MM «UM* oxldiaM, 

MAoood or »layly t—I In UM alkaU «it* UM oMotralyUo olr- 

oult aloaod.   DM UM platM MTO olootrolyon«, UM offootlvo Mlt- 

aga MM MO four volta «it» a rarvoMt danalty of 

M a aoatrol for appoarMM( a ploM of ohMt ntaal MO Mia 

lot Ml • ploM of atalnlaM atMl «a» aandblaatod.    •lialac MM 

drying oaa la acoordanoa »It» UM Mot prootleo u Mimrtot QnritMT 

In tola roport. 

v.      a» lta. 

Jltor too «leotrolytln alkali teMtoMt or aftor plow 

la fM«d alkali «aob tost plato yiolMa a 

opoalrio la lta an M--a ritwo 5, POM «I MBtOlM 
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flGtf» 3 

V 

\ 
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of tea •T tha WIM «Mi to« 

•f Una aatal plat« Ittad 

tha datall.   mm 

Uowbt MM that tha ateal (w. 1) 

•ästete' AIMUT ahtoh to aaUavai? * 

bteak eoterad rito a» all platea that —11 tola parttoater 

tout» of 

All ktoda af oolor can b 

kind of tlkall MM> 

DM ndMd ahaat ateal (le. 2), after elaatrolytte 

warn fraa af «ha «dl and UM fM mat aaate thtt lta 

originally,   lb* final aotor of thto teat ptofca «aa • aataUte 

wary atoUar te tea» obtatoad bar tba add 

(•o. 4). 

ahaat ateal to alkali flar a tea partod 

alaatealyato malte to a teat plate «a. 3 that 

atollar te that of a teat atete ahtoh raaatoad a 

alkali.   Aa la altohtly dlffarant 

to • crV rataar tbaa a tfl«ar aatellte 

9tetol«M ataal teat platea, oa a raanattaa eyete (»a. 9)» 

a* a atraa /alto* enter »hloo cater te «a* too 

oa (to. 4), atetotoaa ateal to 

aotor.   Tha faaad 

•relal atalalaoa ateal. 

to a faahla 

aa proprtotarr 

raneaiandad by tha aupplter aa balag aary aid table 

aa oteatrte currant. It aaa 

steal teat platea to tbte aaterlal and tha raaalte 

-1U» thoaa teat platea abtalaad by laaaraiaa te alkali "A" 
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f 

ltloaa of tloo oan ft ifli 

UM farogalaf, 

roloa p*rioda •T plala 

raloa of *t~\ platoa la alkali s' «d V b 

of photograph« that la Pleura 4, ;<*ja 45.   & «UMI 

MOB point« to too fMt toot tooro la not roiy «gt of • «if- 

botooaa too too alkoUoa «a U tfcalr «ff«et on tao 

«ad «alar of tao aatal.   all tost platoo 

gray «alar ohanatarlstl« of «old ploUlac. 

At tola polat It «ao MlUri that a 

lavastlflatlag too ralattr« aerit of «arlono oloatroljrtle 

vmUx alkaU •*• aas alkall "Cs.   Tbo that 

otdroa ata alaatoa. 

new S, poKolo tao rooalt« of tho aaalla troat 

Thoao oalargai naotatnaho llo'.nU tao apoalflo 

of tao wrfaoo of tao auaat otool platoa with oooh «caU 

m vlaaal «aaalaatloa, tat «iff« 

t of «ao alkali «war tho 

tka aorlt of oao cloetrolrtla troataoat o»*r in flguro 5 

Just roforroti to, taa lotto» »0» roproaoata oxldatioa «fella ** 

r*proooata rod—tloa. "TUC» Indicate« that no oaiioat «at «ooi 

lag taa laa»raloa porloa or la otaor «ortfa a »n—aloetroljrtlo' p 
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PIGUiiE U 

iuotographa f31) of Jurfaoaa of :iatal 
aa Traatad in fuparlaaat fc-3 

Shoaltig Effae« of Alkali and laatralon Tla» 

ALKALI "A" 

srüL- aoo»F 

2 - Miautae 

ttJtl.T  »C* 
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(») «f 3wfMM «T total» 

tf»fH •!• 

B.C. 

»0 
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L.  k ttmmf *t vm nntm of cobalt 

far on«—ling oaiae alkali ••- 

it HM 

tiaa of too toot i latoa aftar la alkali 

bo aafflaiaat to dataralao altbor tha »rflelaaar of Ik« alkali or 

tha fa—I *rlMg laaarolna. *t tfcla patat It baaaaa apparaart 

that tb» aatlafaatary character of tha aatal 

raat aitk haw aall aaah traataaat ooatrlttit«) to tnm quality and 

of «a a«a fired «at« it« It 

aaa daaldad that tha aarlt «f a partlealar awfaaa 

•Mm 
it taaataallah tha flrta« 

•kwaatarlaUaa of aa as aoeb apaalallr aatal 

taawntagHy a oakalt 

far «M plieation to taat plataa that baa bean «i«aa 

ljrtio or naa alactrolrtl« la faaad alkaU •••. 

tha taat plataa 

traataanta an—1 at ad of 

tion «at acid plafela a« a < antrol.   The ti«a of 

tvaatlng oyala aaa too aiautaa.   TM taayaratara of tha bath aaa 

M0-».   KUetral/ala aaa 

mit» aa 

atth aa «ffaatlaa valtaaa of 

plataa aara aaa 

tha alaatralTBla «;; »ratuo thraa a* aa* tiaa.   aaM jdekllag 

aalaf tha ataadard acid f leUing 

di,rod la tha «abalt 

ui 
to «ha 
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•eicht bull, iwdr forty . 

A flria« raam trm UOO>r «a 1750»f «t«h 90 dag* 

NINtlf.     t flrlM  aahoAÜO Of three OB* f1W rfMh 

Too platee «ere ttred for three elate» at • apart flan1 

aal «H plate ma flree for flee IIMIM at lb* 

(aw toot plat« for the three alaate ttrlac 

plate for the five lüwU parted eaa aahjaota* to 

•7 «MM •* a faille* ooleht 

h.   Data eat aeealte. 

Tb« raeolte of flrtag 

photograph of Figaro 6, pa** 4».   It aee f. 

flrlBg pari«! d!4 aot «^raelaUx ahlft the flrlag 

therefore eeaalwaal that a photograph of tha •** 

•aa not of aufrirlaoA loiortoaea to ho loeluMd to 

Turn 'ortdlaert.radaaad' eaaplia of aatai. 

•MM tha* old tha 'roriuaoa owtdtaao» earlee. 

to ahaooo botoooa tha «mtlctii 

that too U-m 

It 

tbla report. 

MMB little 

It Rt-eaad eoot ooaaal of the foraulaUon 

ir-aUoB oould bo fired at MSO»? ana far thro* 

«Ml and ita flrlag eooc itioaa baoaa, a* 

•1 ttoc to lotor aXkaU treat ail «am bo ml»M la 

offeetlve la tha traateaet tha/ receive. 

21th thla 
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nawt 

ntotographa IIlMtrmtlat Pldag Haag« of 
Cobalt (Iriiai Cast« «a flbwt Stwl 

1400 

H'.n 

*.r. 0.1 

Ib'.O 

' 
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9.   * mm•— of toa MU plakllag «IMMtf 

alto aabalt gtf I Mill« aa •tort Ar 

aratloa to- MM af faaad alkali altkaa* alaatNljato. 

Tha (*4>aa> 

«i aatal *£to had 

alia« tr atoatralytla tmtit to fan« alkali.   Xato Matted alteto- 

•tod Ar a «Kl« «f 

alkali to* af 

lag]? tola partlaalar toaaatUatiaa a*< daaidad apaa to 

toa valaa of faaad altaU aitoaat alaatnäpato 

•*• «ad alkali •»• to toa tojto   toa IIHM af 

of toa alkali aaa MO*?. 

Aftar oaraful rlaatof aad drjrla«, aaak ptotoa 

(to toa aaa* 

find.   Stoat atoal saaplaa that had 

acid plaklad aa aaaftrala far atalaatlag tola 

aad find to toa 

atoal aaaalaa 

flrtof aaa XWT aad far a flitor ttea af 

tto IT toa faUtog 

a. Data aad aaaalta. 

figura 7, paga $1 iUnatrataa toa kiaa of 

*>r f allaatof toa la ••• atoaa.   It aaa to aa- 



r ~i 

FXGCXI 7 

/hotohnfiia JUIU •.ratio*- : 'fact of   lkali 
and Iaaaralofi tlaa la Plrlaf Cobalt 

sat« «a Jaaat itaal 

MKMIT 
NX. 

ALUUT 
A.P. 



r 1 
—I that all tMt plataa riM ««Ml food quality Md 

•w.    It alcht ba eoaoladad arraaaiail/ UM* at 

•laatrolrala la aapavflaaw la tka tntlnat of ahaat ataal far 

•H»Hrt aaaaalla» oparatloaa. 

»•fan tola eoawlaaloa la arrived at, w (to a—tin» t* off. 

at Uiii polat that tka ahaat ataal aaaplaa uaad hau and to ba par- 

tlaularlr fraa of Iron antida aaala and other Ineluaioaa aaa» ee m» 

patatad »at oarlior, tka fuaad alkali alooa la not afflrlaet la fa» 

amiat aaala aad atbar alallar aaataalaanU. 

a.   a aaaparlaoa «T taa relative vale» of alkali •*• «lth 

aatal for anflla«- «lth a eabalt 

AU aayarUaatal «ark up to thla pelet 

alaatraOytle taahalnea held farth tka 

adequate Jab of prapafiag ahaat ataal far •ubaaouant poroelala 

•air alBoa taa alkali aakataaaaa aara aa haad ta 

da thla partlaalar taak, it aaa rtaaldil ta art as ta* aaaa aariaa of 

eieatrel/tle treat a—«» m aaad la aapertoaat aO • 

S.    (ha «mal 'naa aurrrat* aad acid pleklo 

ika ttaatiaj Uaa aaa taa aa« 1 

aaak of tka erolee and tha taaj^ratura of tka alkali bath aaa bold 

at 800*r.   Tha effective roltasa aaa four volt» aad taa 

density fourta— aaparaa.    » Utal of flfty-elx taat plate* 

dipped la tka aabalt «raaad aaak aaad la all tha 

«atioaa.   all taartad plataa aara find at 15WF far a thraa 

«ta flriac parted.   AU aaaplaa aara aarafally aarfcad aa ta tka 

partloalar kind of traataaat that tka baale aatal reoelred.    Tha 

plataa aaa 



r i 

fallt*« wicht 

a.   fiat* aaa a**Blta. 

rifara «, MM 54, rafloot* tfatoal M 1M trm tm af th* 

«lfr.1«   «4»  MU] flfc^^l 

«" «lth • furthar th« tM slant* Md four 

•taut« eyalo tMataaat.   Aa oMalaatlM of th» raaulta of tho 

taata thorn» that thor» 1« wary llttla to ohoaa» la tho M/ of 

prapartog 

taot oortalaly 

mr the othor.   Tho 

that tho 

traataaat lo ao faottor than tho tao alnuta troataaat aai la 

tharafora a yoMlhlo MOM of alaatrla wmnj aai UM.   Th» toot 

f-Molta furthar ladloata that alkaU "C« «ITM M battor 

alkali -A«, ah 

ar* of aaaUtgr. 

th* factor   of il  tt*M M th* 

of oalMtlM OM MJMMM tMatMBt to alhaU "C- and tho offaat 

or aabalt 

Tha praaoatof a total of 

«toM t* ahMt atral «nlla Mlag tao dlffhraat alkaltoa 

tlaa |MMM) tor traataaat.   Tha raaulta tmr* aot too 

alnatoa to of «ay or In faaor of a partlanlar 

«*JU* oatala* 

to favor of •1, It MO 

•fcrtoabla to MM tajr*af*V lavaatlMta v .• value of alkali *C" M 

a o. •aaaroMaalj a Mrlaa »r was •ub- 

Jaetad to ostdatloa traataaat aa a tao ataut* aval* and 

m   : ITM • four atoat* 

by aloatvolytle M to 
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*C* for a taw 

aad flrlag «ha raaaltaat aahiraaia taat «Hat indtaata —iH «f 

larortMN* M to «hi* 11—lall— alaatralrtla trtataai| Uww 

•C" «aa taJafJaD la aaaa «ay to 

lal alkali da«l*aat«d aa alkali "»• la tha 

rayoctad haral«. 

taat aad tha 

a.   »ate aal Raaalta. 

Tha —Mi of UM 

that —aaaa1 taat platoa obialaad aa a raaalt of that 

la FKnS orlbad la «few foragela« ». 

aa of UM taat plataa that la thlaflgara ladlaataa 

lalnad fraa aal« plakl« 

taat plataa. 

«ffaat af alaatraljrtla varaua 

ataal la alkali "*• oalag 

Tha aahalt aaaajal aaata aara aot toa 

•ad awalaatlac «ha raawlta at 

and othar apaalal traataaata gl«aa 

oaallt) ara ao battar 

ar aajr atfaar of «ha 

•atralytte 

aa a i 

•laetroly Ua 

for 

quietly »lad.   laaaanah aa tha traaa te «aa today la la 

tha dlraatlea af ala«la «hit« eatar «oat anaarta It «aa taeajht that 

If a aattafaataay of tola typa «ara ooapauada* aad «aajjaj to 

aatal aakjaatod to tha elaetxalyUc faaad alkali 

that It alfkit ha a «ar of ladleatlag tha ralattva aatU af aaah traat- 

la a aara aatiafaatorr thla Una af 

aatal ha praparad far elactrelytla 
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ayalaa cfUtad faar ataato «IMIIIH aa£ raawtax j*rtoam Is • 

Clvaa raaad altall aaa iiwl «itk Uw aurfaa* UNtart obtalMd 

ty alaplo laaaralaa 1* furi alkali «lUwut aa »UmtfttßtH 

*C*ta, «U platted ahaata aara raui caattal* 

b.   Data aad teaalta. 

rtc»« 10» pafa ST, abaaa Uw raanlta of Uw *pn of 

mnd Uw aoalltgr af —K «orfacaa of UM alkall aarlaa toat plataa 

obtalMd U tola parttaalar axi*rlaant.    It can ba aotad that all 

plataa that baa baaa »abjaatoa to altbar Uw ataatrolytta or aaa- 

•laatraljrtie alkali taaoalqua pradaaaa plataa that gaaa wy paar 

1 paar appaartas anaaalaa martaaaa.   Iha actf plokla 

taprovad aottaaably. 

t.   Uw affaet af aatalt aalt addition« to 

iadoatod that Uw 

aaa aot to» awwaaaful far prapartaf atwat aatal 

alto a atagla aaaar aaat a-tlto 

•laply asaU aat adaara aaa poaaltly to Uw a%— *t aabalt. 

At Uta praaaat tlaa, Uxrooirbout Uw aaaaal Indaatty, naiMir 

•art la batof aaaa ta Uw «a/ af aabalt aad nicfcal flaahlag 

bait aal atatol flaatitag taoaalquaa ta Uw totaatay today ara aatra 

operation« ta Uw aaaal «aifaM triataaat. af auab aatal».   Uw flaah- 

tag ta aoeoapUaaad ta ai<aatal tataa aaa aajr or mj aat aaptejr alaa 

tro-platlai tuaaliwj« far applyla« Uw fllaa af aabalt or alokal 

aatal.   aaaa of Uw trahnlqww for doing tata aaak aaplar 

taraa baraad 190*». 

Chaaleal lltaratara ta aaaplatoly barraa af any tafa 
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I»ns »«*i,s no atvoc MM] *%m 

acnaou 
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e* alt flaaatog or nloaal fUaalac U faaod •tto alkali la too 

m—i— raan of 800*P. 
dlaaolvo or to diaporaa 

it w dooidoc" to try to 

oobolt ahlarlda to foaati 

aotal toot j lato toto tola 

a tooforoturo of 800»F aad to attoapt to ..r. -tit cobalt to 

an tho oorfi of too aotal. 

Too oorloa of platoo 

toa-alauto laaoriloa troati 

prepared,    «o aertoe eoaaletod of a 

on a rodaetloe eyele to fuaed alkali 

"C*.   Juat prior to too reaoval of too toat platoo, eaea MM gloaa a 

thirty poo—a oxidation trootooat, tooa rtoead, dried eat —atal 

•lto atogla «alto ooror ooat eaaael. 

Tho othar oorloa oaa giroa a too «tout« oxidation and a to* 

rodaotlaa troataoat to alkali *C* to onion there had 

baaa 30 graao of oobolt ealerlda. acato, jaat prior to too 

of too plato, a thirty Darlag 

tola »xlaatioa, oo: Ut oaa aeroalted oa .be   «*t ;dot* «a oee mam 

eeideat ay the nine dtoealoretloa chareatortotto of oobolt oxide. 

tola 

oaa ajeed for treating oa aaay ao el*ht aaaploo to 

twin* too proparatloa of too ninth 

oxidation eyele, too voltage 

to local olootrolyoto am toa 

a did not 

of too a..oat 

Thooltm prepered by tola apoolal 

rally olto lire otoaa «ad air dried la ao air 

oo oora dipped to u»r 

ooat oaaaal ueec to too preaedtof oa. ir tatet aad ftoad a« 

a toaporataro or 1450** r«r a tor«« atoato partod aad ftoaily five» 

toat. 
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a.   Bat« aad Kaaolta. 

Flawaa U. paaa **>» taatndaai 

«lib UM alagla 

«a «Mllftlat 

«yala 1* 

Mi km aajr «wait dhlaWda Mil duru« 

m tha rlfht la aaa that lud aabalt c Jarlüa oa lta a 

rlor 

lndteataa that tha aabalt f*»a 

»lUr.Un that raadUy flaka aaay ttmm tha aotal baaa.   Ik« 

Plata ladlaataa fraataraa that ara vat? 

«aaaahat aaa« dlfflaalt to taaaaa froa tha baaa aatal.   Tha 

tartar doaa not tunom aw in tha 

dlffaranii ef 

Uthaagh tha asparlaaatal arldaoaa la aet too 

bollaf «data that tha of tha ablta 

by tha adaltloh mt cobalt too alaatrolytla 

that aaa aa 

la fuaad alkali. 

itloa of tha ladtaidaal flakaa of 

froa tha taat plataa aitoaa taa dlaUaatlaa 

•t tha Intorfaaa.   1m «ha «aaa of tha aahalt froa aaapla, tha 

la an-aaraaea aad la althaat a daaldaa loatar, a! 

la hliaa-blaak la aa tha flaha froa tha aahalt traataa 

aad haa a klad af 

flakaa «ara aubjacWd to hrajr analjrala aad »ha raaulta of 

«at U rrportad la aootloa K-12 of Utla 

of tha valaa of tha fuaad alkali taehnlojaa In pvaparlag atalalaaa 

L 
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ladaatrial preetloe for prapariai etalalaae ttitl for 

llac NMUM «f aandblaatlaf and annealta*- tha atalalaaa «tool. 

The fuaad alkali technique baa beea found aueoeeefa la praparlac 

«atal for tlaalac and Mafjaf and it ana therefore deoldid that 

thla aathod ahould to InreetKated la ardor to detoralaa If it atcM 

•rove as »at1«factory a* landblaatiag for praparlac etelnleea atoal 

la fuaad alkali Maordiagljr atalalaaa atoal aaaplaa 

«ad aaajeetad to eleetrolrtla toaatoaat to toe 

of toaatoaat aa given to aheet atoal 

Tue fuaad alkali bath, eoaala'.lag of alkali •»• aaa 

at 800*F aad aeon «leotrolyU« or laairalon treet-aaat aaa of fear 

alaatoa daratloa.   ilae the äfftet!*« voltaea aaa foar «alto aad a 

earreat denalt? of 14-15 aaparoa par teat ; late 

for Forpoeea of coaparleoa, atalalaaa ataal 

aad aaaaalaatodi aaaaaled aad aal« piekledj aad acid (letted. 

all atoialoaa atoal aaaplea «ere aarkod and nrayed alto tha 

•hito cover «eat eaaaal naad aa tha aaaat atoal aaaplaa raaartod la 

preoedlaa esperlaaato.    The oaaaal aaaplea aara fired at U50*r far 

tare« alaatoa aad aubjeetod to the faille« «el*ht 

b.   Oat« aad Keaolto. 

Pleura 13, paflt 62, abowa tha 

tha appearaaoa of tha oaaaal aarfaaea.   Tha teat platoa are 

la the order of aoabera 1 to 9 lnolaatoo.    totoa an 

an aa folia« • 
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1 

ffcotofrapa« Illiurtratlaf lb» £ffoot of 
Traataaat of -Ui.nl«»« Jtool In ruaod 
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6J 

Qaalltr •* 

tta. 1 

1«. 2 

•©. 3 

fco. 4 Ckddiaad 

fair 

fair 

fair 

(«to 

fair 

«a. S 

Ho. a 

•ad oxldlaod     larr »ad 

•ad aad     fair 

Ha. 7   taaaalad «nc 

•a. • piaklad fair 

iald plaklad 

fair 

fair 

fair 

»a faragalas potato daflaltalr ta too fast that osidlaad 

•talalaaa ataal da aat load tbaaaalaaa to aatlafaetary 

agala* 

to miilm radaatlaa.   - loflo rod—tlaa aapaara aa food aa 

•oadolaatlas, plaklia* or aay aaabiaatlaa of thaaa lottar 

a/ala appaara to >• aa goad aa tae 

Uoa cyala. 

11.   A atady of «aa alfcmU «ithout aloetrolyala aa a 

atalaloaa ataal for aaaaaHaa.» 

(ft-10) lndiaatad that 

«dtooat toa alaatraljrtia of foot, 

atalalaaa ataal far 

aatlafaatta? far prapariag 

alia« «Att aa« oovar aaat ablt» 

aa ttaara aaa avallabla alkali, alkali 'ft«. 

apaaifioalljr 

alaatrla 

obi Ut/ «iUwut tba UN of 

it aaa daaldad ta iaaaatinato tbla aatarlal aad 
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it alto UM malt« of MMU« alkali "A* 

piailaaa H|ir)w»t.    Furthor, af— tha 

(140) »M e.rrlad MMUI 

at» traatlaa; ayalaa. It aaa 

•InuU eyalaa. 

of row 

tha «aw «f taa 

Moardlafly, taa aarlaa af alkali MM atthout alaatralyala 

aa atalnlaaa ataal apoalaoaa.   Tha altoUaa uaaa 

•*• and "B".   Tha taaparatasw «f UM alkali aaa 

taa aad fear alant aa» 

Taa aaparata atainlaaa ataal plataa 

tovr aad UM 

aiU> 

<r coat drtad, flrad «d taatad aa la 

k.   Data aad Raaulta. 

n«Ma 13, *». four I lataa atit>laad ky 

ba adjadsad fair to good.   DM 

that UM too 

aurfaoaa of all four plaaaa aaiild 

aaa dlattooUaa «a taa 

dioj Ujnad a loaar 

thai did UM four Ul la «11 alkali 

•fl" old aot [«rfont to an/ aora auparlor daaraa t an did alkali •*•. 

U.   Wtajr T—aatlaatlaaa. 

UM aorloa *t afrlaaatal 

ia tola «ark it oavalapad that taa 

Naarkat 

aa* parUoalar latar- 

aat that aarraatad farthar lavaa'-lcatlaa kj uaa af JUnar 

raaa iaaalaad to UM 

of taa ataal akaa it aaa aufejoatod to 

alkali fay JM ozfctetlo» aad olaetroly'.la 

Tha othar araa lavolvad dotoralalaf kjr ima/a ahat aw baaa 
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W dOpOaltOd I 

m aeldaUaa oral« la faood alkali art k« 

•fait* 

UM* aaa find a» tho puM ef 

Par UM la*aatl«atlanal djon 

«a« 10 silllaaivroo aw «Md.   Tho 

at aa «ajla ao that tho laildaat 

Ik« I—Mart, ray aaa diroctod 

attk a Ualtlat dlaaator of .089 

am UM oalllaatar la 

rut« 

b.   uLffraotloa rattav 

k total of »ix .-nay rieturoa 

•a follooai 

«•»• U. -a». 67. 

atool that had —jaaj oa 

near« U "»•, la a dlffraatloa pattora for 

»lataraa ara 

a diffract JO. pattora of 

la f uaad alkaU. 

duaad la foaad alkaU.   Tho fo»or of liaoa 

em faa notlood U thio plat or«. 

Pleura H "C*. la a diffraatloa, pattora for 

aa «eta ?l«klo 

aa for UM rodoaod ahoat la "b" 

•f llaM ara UM 

ihara la a 

ahlft hoaaoor of UM llaoe la tbla platan ormr tka llnoo vlaiblo 

la 'S". 

Figaro 19, paoa «9, «oatalaa a aarlaa of dlffraatloa pat* 

tar UM laiail flaka and lta aurfa UM i-raj «ratio« of tha 

1U aarfaaw la aa 
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riesuu 

DlffnetloB FitUm of JbMt JtMl 

>.rf«oe nondiUoMd by äwnrml 

lilMUMl. 

C.   MM Hakte«. 
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**••»» M •»•, la 

•*!«• WMr Mit 

• dlffr^tt oa prttei far tna. tapaida 

**•» *M ahaat 

««««l-.ta I i• a i«t Urn of UM 

Ciaaa 
Mdarai«ia of tka 

»HI»! radaato« 

•»••1 -slab had for 

*• » rattorn of 
flaaa 

fro« abaat ataal ahlaa «ad baaa 

U ablab. cobalt Midi Jiad baaa 

of taa 

1MB oxlda Uaoa 

« *C«.   b additi. 

•f rigor» 15 •»• 

*• t»*f» I« « nirt of u» 
"• IBMA A« flpn 

Ü «Art 15 •«». 
llnaa to 15 "C" 

of «Walt abtorlaa 

*M «Maat ataal« 

*•*• todtoattof that *•• Mall addluoa 
•MMt M oanditloatog tha 
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IT.  samvn «n BmamxKtim or nsutn 

«»rtlM «WM rindlaea of UM taalva erniMUl 

la tola Mtk.. 

A mlM of MU« III of tola roport ladloatoa that • rtdw «Ma 

fiald of 

•Ml« of to» f BOM 

MM falloart la 

tllll»il|1   M  «C«lMt  to« 

far 

to drtarrtaa «to 

art« I lokltat 

aay final aoaelnaloas or* It ma to brt.fl/ 

latarprot too detailed flaalaga of each of «to «apart—»to 

T*rfbrart. 

aaaartaaai Ho. 1, paaa 21, aaa to aCq-lre eaparla aitk 

too ospartaaatal apparatus art to raoord too aporatla* 

llaltatlaaa of Uta oqolpaaat.    "ha fuaeu 

of aartala oatolla that la atartare aald piakUne 

of too 

tlaa to teaparatar» 

It aaa faaao that toa f ftaaj alkali 

offeatl*» «alto«» art ourroat Jonalty. 

Alea, eoaaloarabla ear» aaat ba ri»aa to tha 

the »art baa boon eabjeotrt to trvataeat la tola la» 

alkali 

oortala 

aafa for aoraal aparatloaa. 

alaaa It la a high 

that aaaaaj 

operetta*, lavalvaa a 

raapoet la 

•a. 2, («to 27, eaUtled »1*0* «la»la-?alicht Staate*" 

art op aa tha faartetloa aark far toa ootlra aartaa of lnraatlgatlaaal 

At to» oataat of aork «a tola prebloa, tha larreaalcm ortatoa 

that tha faaad alkali technique, boeaaaa af toa hie* tesperatare «si tha 

aonoalTa natora af toa arterial, eoald a rapid af aatal. 

A rartaa of tha data art reaulte ot tha lota art «ala la aofjoa at udlaa 

rauortrt la tola experlaaat loaieotoe tort lha looa la 
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«n-r* 
oa for a thirty alnuta p«rled la 

•fa olaetrolyvla taktef plaoa to to MlM 

•ork »a* feno OB lnraatlfatlae tola It 

paaatolty tola nartof wwnl Itelta fortaar offoet of UM 

r-lkaXl and alaotroljrala. 

to both th» ostotolag •«! ska rodvetloa 

la ttoa at «blah «ha «roataot af foot dot to oithar of thoao pmnaaaaa tatea 

plaoa.    la tho aaaa of oaidatlaa, tola «rlttaal tlaa parted la to «ha rasa» 

of t«tl*» atantaa axpoaaro to tho olaotroljtte aatloa to foaad «»«"»*«,    la 

tho eaao of tho rodoctloa proeoaa, tola ttoa teterval to 

aAfht and alateaa alaotoa of 

teaatoatloa of Crash to. 2, 35, ladlaatoa that «ho rate of 

tioa to a faaetloa of tho affootlvo «oltaM and ourront danaUgr aottoa oa 

«hat plate,    k atoglo plate to tho foaad altell bath to aotad te a 

ir mtant to a pair of platoa to parallol to i otter to 

aaa» bath.   Ihto fact la oaaotljr oa aapoatod «ho laaa of 

ateatotty an lato to afforatoa an 

te anal«» ioa of tho radaatog offoot aa roooalad to 

pat« 39» lite-'too rolata to too fact that volte a and curraat 

to. 4, 

oara dotoratoaa tea docroo of loaa la Mi ht that a ptoso of 

aotel 



r 1 
•f «to wewMftl aorh «hat aaa «to antlra 

of aotal «hat had lavaatlcatloa waa 

•r a porlof af «la» act «a laaiid «aa 

a» aayi—n to «ha aetlaa of ftoat alkali la auffletaat to a« 

raaotiaa» to «ato plato to «to aatol afcloh atil apaalflaaU/ 

aahaalae af aa* aatol la ah aai 

sparlaaat to. 3, pago 41» «to 

•lias oparatloa. 

alto «to 

of ahoot «taal ato atalalasa ataal «ha« hai 

by tto altall.   A 

•oal* tadtoato «hat «to 

of «ha raaalU af tto InvaatlcaUoaa to tola 

of a aatal aaa to tout ur to aa/ 

oondltloj that la oaaaldarad daalrabla.    la ottor aetloa of 

aa alaatralytte or ectroljrtla oyela, aaa to ooatrolloa 

ao aa to pnoiluaa a plaaa of aatal alth a aorfaoa condition 

Tto 

of a 

at Of eratlon. 

dlffleolt    roblaa to tola aatlr* lavaaii-atlda aaa «to 

•tie» tor «to avalaatloa af aatal aurfaeaa far aaa to 

»Ho«.    A rwlM of inaallto Utaratura i&dlaatea «tot «ha 

of «ha aatal la of par aaa art, lanortano* (aaUo frua ooapahltoto) 

toforaatloa of «to aaaalaalva tyro ozlato to todlaata apaatfloally 

at»« «to aatal ahottld to Uto for 

Utooat tola oaael»al«a laforaatloa thaa OR atot aatol am*a 

to Uto, tto lavaatlgatlaaal 

bf tha trial and 

Mdtotloa, eoiMaatloaa of thaaa, or jaat plato 

aoald to aa gooa or aaparlor to tto at i 

aaa nhltonrt to to 

««tor or aot —latola«. 

aatal praparatioa 

of tto lnduatrr. 

topartaaat So. 4, pat* 47, aaa laalaaad aarlr to tola 

far «to «tot tha proof of atiiah aatollla aarfaaa aaa 
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would have to be determined by how wall It would ena »el.  llnce this than 

baeaa* tha asasurlng »tick, it was necessary that enameling praetioaa ba 

standard!red ao that latar experimental jiroeedures «ould yield raaulta that 

warn ualfon with rwapaet to tha enameling factor. 

Tha fuaad alkali technique, aa Indicated earlier, can produoe aatal 

platan that can ba oxidised or radueed to any ilagTris dar ted desirable. Thia 

factT required that tha performance of a darkened oxidised plate be cheeked 

aealnat tha gray aetallie appearing reduced plate In order to determine 

whether the praaanea or absence of oxides Influence» the quality, the degree 

of adherence, and the firing range of an eaaael designed aa a standard. 

An examination of the raaulta of thia particular expertwant indleatea 

that for obalt ground coat enaaals it does not seem to aaka Tory auch dif- 

ference whether sheet aatal is oxidlaed or reduced. This experiment alao 

furnished a alight aaount of evidence that for a largo number of aaaplea, OB 

the average, a greater degree of adherenoe could be expected froa those 

aatal plates that had received the 'reduction' treatment in fuaad alkali. 

The foregolnr. statement aay be true for the reason that ban reduced 

plates are considered, the poaaibillty of loose iron oxide scale is removed 

aa a factor eaualng poor quality or ware of lew adherence. The llkahood 

exiata that when a large nuaber of pieces of aatal are subjected to an 

oxidising treatment la fused alkali, aoas of these places will not ba en- 

tirely freed of iron oxide seal«. Therefore, peroente e- isc, reduced 

plate« «111 aao* a batter record of performance toward cobalt ground coats 

than «HI oxidlaed pistes. In other wards, the oxide layer theory la ex- 

planation of enaaal adherenoe la neither proved nor dlaprovod at tola point. 

Experiment No, 5, page 50, waa dealrned for tha purpose of detaraining 

whether or not it would ba necessary to add tha factor of electrolysis in 

order to sake the fuaad alkali technique satisfactory. Accordingly the add 

"I 
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rlakllng tashalana m with tha fw*d alkali taaholqua «1< 

alaetrolyala.    ia it dtMlopod than »M «My llttla in tha Mgr of * diffar- 

«noa betaaaa tha ta* taetalijuaa.    Tola last itltMHt i> aad» wA.Uk tha «aw 

tlaa that tha faaad alkali taobalaas althoat MI alaotrla wwM la gaad aal» 

aba* tha abaat ataal is not aaaaaaUaly oovorod with lroa odd» aaila prior 

ilaa la ftwod alkali.   If toa badly sorradad, It raa/ilraa raduaUaa 

la faaad alkali to M M good aa «aid plaUad a taota. 

Ina axparlaaat saaaldarad alkaliaa "A" aad «»• for tha raaaaa that 

alkali "tf aaa furaiaaad aith a stataaaat 07 tha suppllar of tha aatarlal 

that It aaa particularly adaptabla Tor olaanlng aatal.    3M raaalta «f tha 

•xi«rlaaat lndlsatad that tha parfa 

oa a par 

afflelaaay. 

their •Hag quality la aaad M 

"-»" aad alkali •*• 

of claanlnt» 

aaaarlaiat w>   6, paga 52, aaa daviaad for tha purpoea of oataraialag 

«aa ralatlaa affleiaaay of alkali •!• aith alkali "C" for rrapariag 

aatal far •11a«. ia azailaaUoa of tha raaolta of tha 

platM poiato to tha faat that tha taa aatarlala ara aoually aidtahle far 

prapariac abaat ataal far •lth cobalt aaaaajd aoat 

During tha alaaaiag aad aarfaaa praj arlag «paratioaa of ahaat ataal la 

alkali "C" it obaarrad that tha actiaa ia all.htlr •igornaa thai 

tha aatioa la alkali •*".   This Mtlvlty M avident hy the greater 

of faalag that OMurrad anile alkali "C" M in operation.   Thia 

additioaal faalag did not raault ia any apparent ehaa.« or appearanoo of tha 

aatal «haa aaaalaad ladlTldnally ar 

Ha. 7, paga S3, laploallr fallaaad expc»l-iase fco. 6 for tha 

raaaaa thai alkali •€• apparently aaa dalag a aora «lgoroaa Job of 1 ray arlag 

tha i-aTeoe of ahaat ataal la aaaa aaaaar.   Ia ardor to aanartala aith 
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aartalaty that Mwthlac apaalal aaa «ola« a« «111 wlag alkali •€• it 

aaa MM Urat aarlaa of oxidation traatnanto an* anathar MTIH 

•f raaaatlOB traataanta oalng «Ai» natarlal on ahaat 1KM.   flavin» Uta* 

traatad teat ilataa, ••eh 

an« flrai to aatorlty.   fc i 

ha« boon ooadltloaad by UM acid 

dl;,.ad 

art of 

plckla 

la a aaaalt era*** oast 

plataa of »boat aUtl that 

tachaioai «arc uaad as ooatrala. 

bath tba find acid Tlakla plataa and tba alkali traatad ylaUi 

'.net for quality aaab «aa jafejaatad to an a£iar*aaa taat.   tba 

ararall parfara of both aata aaa asastly tba aa 

tba r-arfaraaaaa of tba alkali "C* traatad plataa «aa no battar thaa thoaa 

plataa traatad by alkali •*• la tba praaaala« anparlaaat. itb 

klad of anaaal or poaalbly a davUtlaa froa tba atanaard firing aondUloaa, 

tba alkali *C» traatad platoa sieht barn ladloatad aoaatblac dlf faraot 

B, paea 94, la probably tba dlaappalaUnf •' »*• 

aatlia aarlaa, for tba raaaon that oauatla alkali «a tha aaldaUoa eyala 

atomic iapart tba rlibt naabar aad klad of oxldao that aauld praaota 

raaaa » tba onldaa or Iran an a faatar U 

Accordingly oxidation aad raduatiaa la fuaai alkali wara tba 

aataoda aajilngai ta prapara ahaot ataal far aaaaaHag aith a alacla aiiita 

aawr coat anaaal.   la addltiaa plataa «ara laaaraad In faaaü alkall »iwa» 

oot »laatralyaia.   Thaaa anaaalad plaaaa aara flrai  a aaturity and eon- 

ytrti with acid piaklad ahaata llkaaiaa anaaalad aad fVrad.   Tba raaalta 

•ara rar/ dlaappolntlag.   Tba «annal ndbaraano aaa wary paar far all 

aaaplaa ranardlaaa af aarfaaa praparatlon. 

lipai Vnaal 9» pax« *.   thla aajaaaaaat aaa oarland for tba pnrpsaa 

sbnthar ar not tba paar parfor 

la tba 

af tba 

aaala ba inproaaaj» 
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It la HU kaoaa that cobalt platlag and alahal flaahlag 

Iwriwi.   !•• aabalt and alafeal flaaulac or platlac 1* aeeoapllab- 

od at rolaMvalr !•» taaparotaraa «ill« bath apooiriaaUy Aeil't** to 4* 

tba job.   Caaalcal lltaraturo fallad to ladloata »bar« ae'.alt »«It« had 

•war b#*n uaad la aoltaa eauatie for tba porpoaa or claotro-dapoaltlnc 

eol «It on aatala.    «ho opportunity «stated far «Irin»: title notion lta flrat 

trial and aooardlacly a aaall aaoaat of «abjrdrou» cobalt chloride «aa addod 

ta Uta aoltaa oauatle alkali and atoaaaieallf atirrad ao aa to «ffeat paoai- 

bl* aalatloa aad dla)*ralco.    Tba rooulta of the aaparlnaat ahoaa ftmim 

that cobalt caa bo flaabad oa «atal at bleb taapor«*-:raa and la tba praa» 

*naa of cauotla alkali.   It la aaalttad that tba ttaiuiiqua aa aaplarad la 

thla pmticular aaparlaaat la hi.tUy laafflalaat but furthar raaoareb aad 

Invaatlcatlaa aicht ooatrlbaU «raatljr ta laprova tna «fflclaaor "' tba 

£jq-ar1aaat Ho. 10, rat« 59.   faia aayarlaaat can« f.ba boat raaulte 

far tba aaoaat of aork daaa la laaaatlcatlac tba aarlt of tba fuaad alkali 

tanhniana for praparlac aatal aurfaoaa for eaaaallnc.   Lnfortumr taly all 

faatara that lnfliiino« tba baoavior of aatala that aro jraparod for < 

lac aara aat lavaatlcatad aa thoroughly for ataialoaa ataal 

ahaat ataal.   Tao raaalta af tba aayorfaaat ladlaata huaaiar that tba 

alkali 'aohaiqua daaa aa «ood a Job of praparlac ataialoaa ataal for aaaaaX- 

loc aa daaa atandard «andblaatlac aad anneaUac.   lha «oat laportant «kaar 

vatic» fro* tba aaparlaaat la that tba aroeifle faaad alkali troataaa* 

ahould bo ana of raouotloa la tba alkali ratbar tbaa oxidation.    Jrldisad 

aurfaoaa oa ataialoaa ataal did aat flra aat «017 «all at all. 

.xj arlaaat bo. 11. paga 63.    Iwaaauob aa tao 1 rao«tiinc aaparlaaat. 

poiatad to tbo foot that tba faaad alkali taobnlq.ua (amapt alaotrolftla 

oxidation)) aaa «atlafactory for praparlac ataialoaa ataal for 
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Itwti to dtUnlH another or aot taa atootrolrtto ayolo la 

laaoraiailT plala 

tdth «fa« UM of 

(la.    tM roOMlto of tiM isjloote that rUla 

•s too oloetrolytla 

a» «r lea la this partlaalsr applleatlaa aaa 

alkali.  Vw op! 

to to 

It <u as (toe olaulea) 

tod la pi* 

•blah hat MM tto four «lout« troatoaat. 

atoal and eobelt f roaai eoatlaas. 

twlM of taa aork doao potato to «ha 

to eoated atta a ootolt graaad eoet amd flrad to a 

•urfM aham aaah «toot atool la prepared for afiaaalli bjr ualag *a» 

aaaaaaBatJo    *•» of a.eet atoal ; repared 

to thla 

prepared for eaaaellac or «ho oeld ploillaf p» A» fuaod alkali 

la not auperlor la any raapoot o«ar «ha 

far pNporlac aatol fo •lth a 

This ooaeloaloa to airlaod at by aaaal rtortaat oaJjr the foator of 

to« aad «ha appaaraaae of taa 

«ha flno« 

surface,   aaa 

for a partlaa- 

lar ootolt yrouBd coat. 

a.   tho aloetrolytle varauo nna alaatralytla troataaat of »wet atoal 

on tho laboratory aork porfaraod thara la i 

tho olaotrolytle aod «ha 

•tool la faaod aliall 
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far preparing aatal for f—111 nith eotolt .mato ooata.   Ik« 

oaa slight («MFII «mrU« fro* tkU etoarvatloa alcfct to tto 

feet that tto eleotrolrtle —j—| Mr to *up«rter to tto aea- 

elMtroljrtle treetaaat 1» tto 

eacoonterod a rather high 

M of atoat «atal etoek «hlefc toa 

of raat.    la thla ; articular to» 

v-jala eaeaM etaaee thee, electrolytic traataaart on tto 

fir« a tottar prepared aatal atoat tton «ould etople laaentioa to 

alkali far tto 

b.   Tto kind af iltoll. 

period of tie«. 

Thraa ktoda of altoU •ubataneea «ara uaad to tto variant 

iüTaetlj'.atloa» reported to tto eaperiaental prooedurae.   to really 

diffe to perforaenee could to aatlgned ic aigrona af 

tto thraa altoU aatota 

kU 

Ul thraa alkallea perforned equally 

'•lttor «leetrolytie or aon-elaetrolyUe cyelaa during traat- 

of atoat total to tto raaad altoU.   AltoU *C* did appear to 

raaat with a aUghtly aora vigeroue aatloa tton did iJhall "a" at 

tto aaaw temperature aad ereile treataaat. 

ateel aad aalte cover «oat 

:..« fuaad alkali technique aaa not helpful in titrating tto qaalltr 

of »ingle eever coat ahlto 

of tto aeVierance toata tto quality af tto 

toaad «a tto raaalto 

elad surfasea, aaeet 

aatal praparad to fuaad alkali did aot fIra out an/ totter eith thla 

type of al team Old atoeto praparad to tto aald plekltog technique. 

la faat( tto aald plekled atoata «ara aU,htly totter. 

fto electrolytic vereua 

«tot aa to tto 

ttoaa apaelal 

aleatrolytle traataaat to faaad alkali. 

af atoat aatal aith ootolt •oat to 

no apparent dlffereeee «aa dlaaernlbla 

totaaea ttoaa tea teetolqane appUad to aatal fired with a atofte 
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ahlta 

b.   Klart of alkali. 

I*« klad af «lkali llkaalaa «U not aaka vm 

la tha aay ahaat aatal tat—| taaaraa «ha firaa 

3.   aiatala— ataal. 

Jtalalaaa ataal rraparad far aaaaallag by < aa of tha fuaaa alkali 

fcaaJtMB aaaaltivaly to UM alkall alaartm 

41« tha auaat ataal.   . .»«S on tha nuabar of taat 

taw arayaratlaa aff atalalaaa ataal far 

a» ilaatrel/tla aaa alattralytia 

aa a 

la fuaaa alkali. 

Thaaa taa taahnl aaaj «ara foaad aatlafastary far praparlag 

atalalaaa ataal far aaaaalla«, «lth tha aaeaptloa af alaatroly«! 

aa tha oxidation eyaln la tha faaad alkali, 

b.   Klaa af alkali. 

Iha klad af alkali uaad far aarfaaa aonditloala« «talalaaa 

ataal «aaa not aaaa to aaka »»ry aaak dlff at aaa». 

ragardla« tha araaUaabll.lt» af aabalt aadtticaa to 

Thla i »rtluular ahaaa af Uai lnaaatltatlaaal aarfc aaa 

lataraatlat.    «a aaa axrlalnod aarliar la thla for thla partlaalar 

tha aaatart af tnpraoad 

1% la ballavad thai tha alight aaa araajiaaa by tha 

1KM fUa af aabalt aalda that aaa dapoaltat aa tha of «ha 

It la aallawa* that thla la tha flvat tiaa aabalt aalta 

by •laotroahaaleal aa a piaaa af aatal la tha 
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m tarn* alkali.   Th« laaa of «laatroshMtotiy «ay ha*a bmi »ioUUd to 

tot« iMtana* (u m iadicatad by th« «UetrolyUe Imbaai) to* far to» 

•eater af ;laiaa obtain«: tr» axparlaMt w aaaalJaraa suoaaaaful.   Öy tar» 

JttUoim NIICUM of comical autoWneaa it »ay t» poaalbla to eotalt- 

flaah In fuaad alkali unitr ooatrallad eoaditlOM for «ay length of UM. 
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